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a 
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Q.2 


Q.3 


Q.4 


Q.6 
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PRE-ASSESSMENT TEST )» 


If ‘muscle time speed equals power’, what is the ratio of the SI unit and the CGS unit of 
muscle? 
C) 107 


A) 10° . 
B) 10° D) 10° 
The equation of the stationary wave is: 


y=2Asin( 20 cos( 7] NY 
) r r ~. 
Which of the following statement is wrong? 

A) The unit of ct is same as that of A : 


B) The unit of x is same as that of A 
C) The unit of 2nc/A is same as that of 27x int 


D) The unit of c/A is same as that of x/A oa . 
The least count of a stop watch is 0.1 sec. The time of 20 oscilla ofthe pendulum is 


found to be 20 sec. The percentage error in the time period is; 
A) 0.25% C) 0.75% 
B) 0.5% D) 1.0% 
d from x =ab’/c’. If 


An experiment measured quantities a, b, c and then 
the percentage errors in a, b, ¢ are +1%, +13% a 2%respectively, the percentage 


error in x can be: 
A) + 13% 41%) 
B) +51% 
gen: ersus time (t) is as shown in the figure. 


A particle starts from rest. Its acce 
The average speed of the particle will b 
a 


A) 110 m/s : @ 550 m/s 
B) 55 m/s : D) 660 m/s 
A body starts fri t; what is the ratio of the distance travelled by the body during 


the 4" an 2 

A) 7! iS C) 7/3 

B) 5/7, D) 3/7 

cs given velocity-time graph. It represents the motion of: 


A) a projectile projected vertically upward, from a point 
B) an electron in the hydrogen atom 

C) a car with constant acceleration along a straight road 
D) a bullet fired horizontally from the top of a tower 
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—_ wie . o the horizontal and its range is Ri. Ant, 
wn at an angle of 40 with thes 
thro ical and its range is Ro. What jg é 


A projectile is 


QB < ihe 
projectile is thrown at an angle 40° with the vert - 
relation between Ri and R2? ; oO. 
A) Ry @ R2 C)R2 = 2Ri 

pe. 
B) Ry = 2Re D) R, 5 

0.9 A person holds a bucket of weight 60 N. He walks 7 m along the oe Path a 

then climbs up a vertical distance of 5m. The work done by the gravity is: “Ny 
C) 420 N-m 


A) 300 N-m 
B) 720 N-m D) 0 N-m — ete 
f 1g and 9 g are moving with equal kinetic energies. The tatio\pr the 


Q.10 Two masses 0 
magnitudes of their respective linear momenta Is: 


A) 1:9 C)1:3 
B)9:1 D)3:1 Ko! 
and have same 


Q.11 Two trucks, one loaded (A) and the other unloaded (B) are ; 
kinetic energy. The mass of A is double than that of B. Brak applied to both ang 
are brought to rest. If distance covered by A before comi is si and that by B jy 


s2, then: 
Hi a, C)_.2s, v3 Q.18 
B) s, =2s, D) s, = 4s.) 
Q.12 Figure shows the vertical section of frictionles tue A block of mass 2 kg is released 
from the position A; its KE as it reaches bait Ss 
D 
A) 180J C) 40) 
B) 140) wey D) 280 J 
Q.13 The slope of the ki Y versus position vector gives the rate of change of: 
A) momentum C) force ; 
B) velocity ; D) power 
Q.14 An elevator 
| | F produces 3000 W power. The speed with which it can lift a 1000 kg 
=| 
: C) 0.306 ms”! nt 
Ba D) 300.6 ms™ 
of a particle i is given 
ciaae P executing SHM is given by x = 0.01 sin 100n (t+0.05). Th 
C) 0.1 sec 
D) 0.2 see QO. 


Q.16 A particle is executing § 

ing SHM wi 
displacement A/2 an with amplitu 
A) (v3 ) v,/2 


Cc 
B) v, / V2 Oe 


D 
KETS. PRACTICE BOOK dvi/4 _ 
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de A and has maximum velocity v.. Its speed ™ 


” 
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A uniform vertical field E is established between two parallel plates. In this field, a small 
nded from a string of length /, If the sphere is given 


Q.17 
ly, the period of the simple 


conducting sphere of mass M is suspe 
a charge +q (coulomb) and if lower plate is charged positivel 


pendulum is: 


B) 2x wet RD 
Ca 
m 


Q.18 A mass m is suspended from two springs of constants 


period of vertical oscillations of the mass will be: . Os 


k2 as shown. The time 


> 
ay anf) wb oan] ge) 


B) 2, || —™ D) 2x cee) 
(Krk, (kk) ) 
Q.19 Apa tes SHM with amplitude of 20 cm and time period of 12 sec. What is the 
mi e required for it to move between two points 10 cm on either side of the 
n position? 
C) 3 sec 
a B) 2 sec D)4 sec _ 
If the maximum velocity and acceleration of 
magnitude, the time period will be: eee oe 
A) 1.57 sec C) 6.28 sec 
B) 3.14 sec D) 12.56 sec 
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diagram the magnitude of the work done jg; 


P-V 
Q.21 In the cyclic process shown on the ; 


ayx( 222) cy %(P-BYY—™) 
B) (%s¥} p) 2(P:V2- P.M) > 


2 ; 
Q.22 n moles of an ideal gas undergo a process A —> B as shown in the - 
temperature of the gas during the process Is: a 

P 


a a) 
OP 


9P.V, 5 ORY, 
n 


4nR 
Q.23 If 150 J of heat is added to a satin ah the work done by the system is 110 J, then 
change in internal energy will be: 
A) 260 J #£): 8F 


B) 150 J at Dy 40 J 


Q.24 In Young’s doubl iment the wavelength of light was changed from 7000. 
While doubling thé sef ion between the slits which of the following is not true for this 
experiment? KN 
A) The widt he“ftinges changes 
B) The colour bright fringes changes . 
= ion between successive bright fringes chang: 
ion between successive dark fringes remains unchanged 

Q.25 between two charges situated in air is F. The force between the same chart 

nce between them is reduced to half and havi 
mm they are situated in a medium 
)F/4 ’ C) 16F 


B) 4F 
Bohr orbit and the nucleus ) im hydroe* 
atom is F, then the 1 (proton 
A) 4F sna em ee eee ascend ett 
B) F/4 ens 


Q.37 


Q.38 


Q.39 


be 


Q.40 


Q.41 


Q.42 


Q.43- 
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— 


n diameter possesses 10 turns per cm length 
agnetic field at the axis inside the solenoid is; 


g and 0.4 cm i 


A solenoid 1.5 m lon 0.4 
current of 5A flows through it. Them . 
A) 2n * 10°T C) 4x * 1077 
B) 2 * 10°T D) 4m x 10 iT 
2 article moving with velocity Vv is subjected to a magnetic fielq r 
i) 
lies that: 


When a charged Pp 
induction B, the force on it is non-ze 
and B is either zero or 180° 


ecessarily 90° 
n 90° > 


C) angle between V and B can have any value other tha 
D) angle between V and B can have any value other than zero and 180° 
‘An electric field of 1500 V/m and a magnetic field of 0.40 oe a movin 
niform speed along 4 straight line the iy Id have jg: i 
C) : 


ro. This imp 


A) angle between v 
B) angle between V and B isn 


electron. The minimum u 
A) 1.6*10!° m/s 3,75* 10? m/s 
B) 6«107'° m/s D) 3.75* 10° m/s 
If an electron describes half a revolution in a circle of ra weirs magnetic field B, th 
energy acquired by it, is: “a 
eee 
C) 4 mv 


A) zero 
B) div? D 6 
; eg * € 
If the velocity of a charged particle is strength of m i i 
then radius becomes: : ia iret: 
A) 8 times 4 times 
rd 2 pestd , D) (1/2) times 
n electron of mass me and a ‘profon of mass mp are accelerated through the sam 
: fe 
e de Broglie wavelength associated with an electron 


potential difference. The ratio of 
to that associated wit! rons 
A)1 
) es C) me/mp 


B) mp/me Yor 
D) fm,/m, 
P ec 
The work Lion) ; : 
if a metal is 2.5 eV. If a radiation of wavelength 4000 rm falls on it, 


u etic energy of emitted photoelectrons is: 
v C)5.6eV ; 
D) 0.6 eV 


model, the i 
atomic radius of the first orbit is ro; then the radius of the third 


C) 9 ro 
D) 3ro 


& The ratio of the energi 
e 
rgies of the hydrogen atom in its first to second excited states iS: 


Q.45 


A) 1/4 
B) 4/9 C) 9/4 
D)4 


An X-ray tube o 
perated at 30 
kV emits a continuous X-ray of short wavelengt® simit 


0.414 A . The val 
A) 6.62 10734 pee of Planck’s constant is: 
C) 6.7x 10-4 J 
“sec 


B) 6.6*10™ J.gec 
‘KETS- PRACTICE BOOK D) 6.6710" J-see 
f 


Q46 
Qa? 
Q.48 


Q49 


Q.50 


Qsi 


Q.52 
Q.53 


Q.S4 


Q.55 


est 
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stonium is stored for 72000 years, 


Plutoniom decays with a half-life of 24000 years. If ple 
the fraction of it that remains is: 
A) 1/8 cy V4 
ayia PD) 1/2 
The half-life of radioactive radon is 3.8 days. The time at the end of which (1/20th) of the 
radon sample will remain un-decayed, is: 


A) 3.8 days C) 33 days 
fh) 16.5 days D) 76 days 
The half-value period of a radioactive nuclide is 3 hours. In 9 hours, its activity will be 
reduced by a factor of: 
A)(1/9) Cc) (1/6) 
B) (1/27) D) (1/8) 
In fusion the percentage of mass converted into energy is about: ra 
A) 10% C) 0.1% 
D) 0.01% 


B) 1% 
mt 


On increasing the reverse bias to a large value in a P-N ae 


C) Suddenly erase 


A) Increases slowly 

B) Remains fixed D) Decreases slo 

Which is reverse biased diode? . 
-20N ie 


-10V 


When hesesd bias is applied to lage , then aad happens to —— 


barrier Ve, and the width of ch region x 
A) Vu increases, x decreases Vi increases, x increases 


B) Va decreases, x increases XS Vp decreases, x decreases 

Ifa full wave rectifier ¢ ting from 50 Hz mains, the fundamental frequency 
in the ripple will be Ki 

A) 50 Hz C) 100 Hz 

B) 70.7 Hz D) 25 Hz 

In order to P-N junction, the nagadiveapearelial aE battery ty cownceted to 
A) P- side C)N-side © 

B) Either P. - side D) None of these 

For it of P-N junction diode, which of the following statement Is correct? 
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of neutron in nucleus ts ¢ xpressed by 


O56 No ‘ 
; D)A Z 
Os Which of given Is correct equation for mass defect 
4) Am = Zm Am C) Am= Zm, + (A-Z)m M 
D) AM =Mycew +2 (A-Z)m 


B) Am ‘im Nm 


n graph between mass defect | 


0.48 Which of give 
Am Am Am Am 
A | A | K 
Zz Ls 
C) 


Z. 
A) B) 


Q.59 An atom emit some radiation such that daughter nucleus is isotepe @) 
emitted radiation is Ky sd 
A)a C)y (> 
B)B D) la and 2 By 


0.60 A bismuth nucleus emits a B-particle and a as i 
1 


208 
>82 Pb, 


2) 


4 


according to equation {,B, —> ®Po 
represents P, Q, R and S? 


> > 
= 


oe <@ : 
) ¢ 


yer nucleons and charge No. is correct 


ent nucleus, the 


nucleus emits an o-particl 


yen set of numbers correctly 


Q.1 


he Q.3 
7B 0 
Qs 


Q.6 


Q.7 
Q8 
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EXPLANATORY NOTES) 


Power= (Muscle)(Speed) 
P=F.v 
Muscle = Force 

iN: 0° 


The units of © = 5” 
x 


The units of ag Unitless 
% error = <x 100= 2 x100=0.5% Qo 
n 20 
ate ; n 
x= 5 = 1% +2(13%) +3(2%) =33% x: 
Area of a-t graph=speed : (2) 
110 


ee ey pee eet a 


2 2 
S,, =10n—5 oy 


S,,, =35m 


S,,4 =25m Cy 
Suite 
Ss Zo) 3 y®) 2 


Graph of vertically thrown upward bo 
40° +50° = 90° * 


if 0, +0, = 90° shy 


‘in P.E= gain in K.E. : 
K.E Nm ; es ; 
N (The time rate of change of momentum is called force.) _ 


Pre-Assessment wv 
i © 100n(1 40.05) .— 


y 
| 

T=#—=0.02 
50 0,02 sec 


2 
x 
Q.16 Vey, ae : 


o 


; 22 
Here = = 5 
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v= *(P, -P)(V: -V,) 


pV =nRT 
PNG work area under graph 


T= 
nk onR nR 
NRE IV) 


current = outgoing current 


2 2 2 
222 198058: 
as 


: Pre-Assesement Test 


1200 3.75% 10'ms ’ 


s E = 
BOA 
=F, work done by centripetal force is zero 


e 


hf=o+K.E 


ho =2.5eV+K.E : e) 
; eV + Neb 
Ee eR ES | ae 3 mn * * 


a Le 
+ oe) 
9 In fusion 0.1% of mass is converted into energy 
It happens due to increasing the reverse voltage above cin e 
down voltage 
Ree ' ‘a 


V, < Vx 
In forward bias, potential barrier width and 
ecte with n-side . 
istances, so voltage across R is V ai 


level 


when exer 


Qss ft = 2f andamest 
 Q.54 For forward, negative terminal i 
— Q.55 — Ascircuit is forward based, i 
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YM PRACTICE Exercise 


PHYSICAL QUANTITIES, NUMERICAL MAGNITUDE AND A PROPER UNIT 
OA The velocity of # particle is given by: 


Vera + bt +c Y 
If v is measured in ms! and t is measured in 8, the unit of: ee 
Ajaismns! C)bisms" 
Bycisms” D) aand b are same but that of ci isfer fl 

Q2 If x@at+bt’, where x is the distance travelled by the body in kilometer ile t is the 
time in seconds, then the units of b are: 


A) k m/s C)kms . 
B) k m/s? D)k ms? 


Q3 Which one of the following is not regarded as a fundamental avanti physics? 


A) Weight C) Length 
B) Mass D) Time 
QA Which one of the following is not a unit of He 


A) angstrom C) on 


1B) radian D) r 
O05 Which expression could be correct for a oy of ocean waves in terms of ‘p’ the 
density of sea water, ‘g’ the acceleration fall, ‘h’ the depth of ocean and ‘A’ the 


YM of 
leak b) fz 
B) Jpgh x! e 
0.6  Characterist a Il standard are 


hao cessible C) Invariable and accessible 
d fion-accessible D) variable and accessible 


ns below a is acceleration, F is force, m is mass, t is time, v is velocity. 


wavelength? 


t 
hich of the following expressions defines power? 

A) Force x distance moved in the direction of force 

B) Force + velocity 

C) work done + time taken 

D) work done * time taken 
ual to 

nalrnetr ote is C) 9.46 x 10'° m 
A) 7.88 * nrasx tote 


B) 9.46 x 10° km . 
a 


OY Elm << 
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STEM c 
THEIR DERIVED UNITS OF UNITS, $1 SI BASE UNITS OF PHYSICAL Qu 
Q.10 SL units of gas constant are: 


A) watt K"! mot! C) newton K' mol" 
B) joule K mol D) erg K”' mol” is 
Q.11 The unit of permittivity of free space to is: : : 
A) coulomb/newton-meter C) newton-m*/ coulomb ; 
8) coulomb?/(newton-m) D) coulomb 2/(newton-m’) 
Q.12 The correct unit of thermal conductivity is ag 
A) joule m=? see Cy" C) joule m- sec shes 
B) joule-sec D) joule m= sec ( ig 


Q.13 Which of the following is a derived unit? ' y 
A) Cd C)kg ms" i 
B D) mole “a 


yA 
Q.14 Which of the following is not measured in the units of energy? 


A) Couple * angle turned through C) Moment of i inertia * Mees clocityy 
B) Force x Distance D) Impulse * Ti 
Q.1S Units of magnetic flux are: 
A) weber/metre C) newton pere 
B) joule * coulomb/metre D) Pro! 


- Q.16 Steradian is the SI unit of 
A) Plane Angle 
B) Mass 


Q.17 In the equation (rot |(v- “NS era 


A)N m’ + N m 
B)Nm* D)N m? 
Q.18 Which is the derived aX nti N 
~ A) Electric current _ C) Electric charge 
B) Plane Angle D) Amount of substance 
Q.19 Which is not a ba oy 
A) rev C) joule 
B) kelvin D) ampere 
Q.20 Which on od is not a derived unit? 
A) fi ve C) Planck’s constant 
pvisin constant D) electric current 
Q.21 Stefan’s constant is: 
kK C)Wm?K" 
mK* D) Nm*K* 
SI unit of specific resistance is ; 
A) ohm m C) kg ohm metre 
a3 —o D) (ohm my" 
ene ne oncom ees not have the second as its base unit? 
“ee : 
4) frequency C) Capacitance x resistance 
Length 
ad. 
Acceleration D) = 


spring constant 


i 
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Q.24 Solid angle is a 


A) Two dimensional angle C) Three dimensional angle 


: B) One dimensional angle D) All of these 
Q.25 What is the SI unit of electric field intensity? 

Ny Seg C)Vm'! 

3 )Am D)NA 


Q.26 The energy of the photon of light of frequency ‘f is given by ‘hf’, where ‘h’ is the Planck 
constant. What are the base units of ‘h’? 


. A)kgms? C) kg m?s! 

B) kg m?s? D) kg m?s? 

Q.27 Which of the following pairs of units are both SI base units? \ 
A) ampere, degree celsius C) ampere, kelvin Q 
B) coulomb, degree celsius D) coulomb, kelvin 

Q.28 Energy per unit volume represents oS) 
A) Pressure C) Thrust x e 
B) Force D) Work 

Q.29 Which one of the following quantities has a unit t expressed in terms of just 


two different SI base units? 


A) Area C) CKarge 
B) Current esistance 


Q.30 If“P” is the momentum of an Na @) ”, the expression vet 


2 
has base units 
2m 


identical to: 


A) Energy A 2 C) Force 
B) Power , D) Velocity 
Q.31 The angle made by ana ofa 3 ere equal to the square of its radius at its centre is 
A) One degree yoo C) One radian 
D) One steradian 


B) One revolution ae 

 Q.32 1 paseal= &Y : 

A) kg ms? C) kg m'! s? 
B) kg m? D).kg m? s? 


" C) energy 
D) force 
e following pairs of electrical units are the units equivalent? 
C) farad ; CV 
D) volt ;J Cc! 
TO INDICATE DECIMAL, SUBMULTIPLES OR MULTIPLES OF 


C) tera 
A) exa * D) atto 


B) peta 


ort 


Mal ‘UD-muttiples and multiples 


*Xxample the Prefix mitlj 
m ultiples or multi - 


Of unit are indicated using prefix to the unit,» 
represents 10°, Which of the following gives the 


\a 


4 


© 


| Pico (p) lowe by pico (p) and giga(G)? 
i Ss 


LA) | 10" 
B) | 10° 
Co} 
D) | 107 
RRORS AND UNCERTAINTIES 
SYSTEMATIC ERROR AND RANDOM ERROR 
(37 The uncertainty in a measurement may occur due to: 
A) Limitation of an instrument 


8) Natural variation of the object to be measured re, 


C) Inadequate technique 


D) All given in a, b and c 

Q.38 Which experimental technique reduces the systematic err Snape qu 
investigated? 
A) Adjusting an ammeter to remove its zero error before m 


B) Timing a large number of oscillations to find a period 
al average 


C) Measuring the diameter of a wire repeatedly and j 1, 

D) All of these , 
Q.39 The measurement of a physical quan subjected to random errors 

systematic errors. 2 

Which statement is correct? > 

A) Random errors can be reduced by taki © average of several measurements 


B) Random errors are always cau the person taking the measurement. i, 
C) A systematic error cannot 


D) A systematic error results ifferent reading each time the measurement is 
FRACTIONAL aoe ERCENTAGE UNCERTAINTY 
Hi 


Q.40 The radius of a b: .2) em. The percentage error in the volume of jh 
A) 11% KS C) 4% La 


B) 7% Tee D) 9% 7 
Q.41 Whi be hay e acceleration due to gravity by a simple pendulum, 
of 1% in the length of the pendulum and a negative e ; 
€ period. His percentage error in the measurement of g 
”) will be: hie 


C) 4% 
D) 10% : 
Q.42 An experiment measured quantities a, b, ¢ 
. b, ¢ and then x is i* 
the percentage errors in a, b, ¢ are +1%, +3% and +26 Tope = 
error in x can be: 2 E * 
A) +13% 
+ C) +7% 
B) 4% D) +1% 


ee 
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Q.43 If x =a", then fractional error = is equal to: 
x 
Aa)" 
a 
B) +nlog, 92 
a 


A) (= 
a 
D) +nlog “2 
? a 
Q.44 The percentage errors in the measurement of mass and speed are din 


7 % 
respectively. How much will be the maximum error in the estimate Lis energy 
obtained by measuring mass and speed? 


in the time period is; 

A) 0.25 % C) 0.5% 

B) 0.75% D) 1.0% 
Q.46 The power loss P in a resistor is calculated — 
tainty 


the potential difference V is 3% and the 
the uncertainty in P? 


A) 11% C) 8% 
B) 5% D) 4% ¢ } 
Q.45 The time of 20 oscillations of the pendulum is found to be ~ a € percentage error 


2 
ula P= ~. The uncertainty in 


the resistance R is 2% what is 


A) 4% 
B) 7% ) 11% : 
Q.47_ A thermometer can be racy of +0.5°C, This thermometer is used to 
ise ite, 4 


measure a temperature ri 0°C to 100°C. 
What is the percentage rtainty in the measurement of the temperature rise? 
A) 0.5% £ C) 0.8% 
B) 1.3% D) 1.7% 
ASSESSMENT OF TOT, RTAINTY IN THE FINAL RESULTS (UNDERSTANDING OF 
TOTAL ASSESS: ADDITION AND SUBTRACTION, MULTIPLICATION AND 
DIVISION & OR) 
Q.48 The resi e R’of an unknown resistor is found by measuring the potential difference 
MA resistor and the current I though it and using the equation R -~ . The 


r reading has a 3% uncertainty and the ammeter reading has a 2% uncertainty. 
: is the uncertainty in the calculated resistance? 
1.5% C) 3% 
) 5% D) 6% 
An experiment is done to measure the resistance of a wire. ; ia 
The current in the wire is 1.0+0.2A and the potential difference across the wire is 


8.040.4V. 
What is the resistance of the wire and its uncertainty? 


A) (8.0+0.2) Q C) (8+1) Q 
B) (8.040.6) 2 D) (8+2) Q 
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ration ‘a’, It moves through a distance ‘s’ in time «, The a 
; f force and ‘ 

used in accelerating the mass is equal to the product o ¥ - 
percentage uncertainties are 
0.1% in m, 1% a 

1.5% ins 0.5% in t. " 

" 4 ‘ ower: 
What is the percentage uncertainty in the nhs P 
A) 2.1% C) 2.6% 

2. if 

B) 3.1% D) 4.1% 


A mass ‘m’ has accele 
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EXPLANATORY NOTES)) 


Ql v=at’+bt+c 


As ‘v’ is in ms", all other quantities which are being added rust have carne wrelt, te °C oe 
-1 
ms 


Q.2 In equation, those quantities are added or subtracted having same base writs 
x=bt* 


cO 


Q.3 Weight is not a basic quantity. 

Q.4 radian is unit of angle 

Q.5 v= gh > ms" = Jim's? => ms =ms : x: 
Q.6 Fact ‘e 

Q.7  Fwtt>Nxms'xs =Nm=J 


Q.8 Power = work 


; time Cy 
S= vt > 3.0x 10° x 365x 24x 60x 60 =9.46x 
2 3 
PNY m Jmol” 


S.1 unit of solid angle is steradian. pete 
All factors which are being added must have same units, in ordered to fulfill. This 
requirement ‘a’ must have unit N m*. 


N 
rr de ldidinc™ all aad 


SSS 


Q.18 Electric charge is a derived quantity, 
Q.19 All other are basic units except ‘Joule’. 
Q.20 Electric current is a basic quantity. 


Spring constant k eis so this is ‘5??, 
gs 


Q21) E=oT so=ET*=Wm?k 

Q.22 «SA Lo mitaon 
i 

0.23 Mass kg 2 


Q.24 Solid angle is a three dimensional angle. 


AV 
25 E=—=Vm"' 
Q 7 atlas 


Q.26 E=hf=h="=kgm's*s=kgm's" 


e 
Q.27. Ampere, kelvin are both S.1 base units. x 


= = MEN SEM =k gm's” = Pressure OQ 
Q.29 Q=Ixt —) ¢ 
= ampere x sec 
——= =kem’s* ~ ; 
7 2m kg . ~~ a 
Q.31 IfA=r i % a. 


error is a systematic error. ; im ,: 
edy of random error is taking the average of several Measurements. 

; ‘ee 
Q.40 Percentage error in radius = 2x 100 =3.8% : - 


Percentage error in volume = ©’ =3.8%x3=11% 


CE BOOK 


UHS Topic-1 Measurement 


ft 
Q41 B= 4x’ <5 = %l+2(%T) =1%+6% = 7% 
QA2 1% +(3%2)+(2%x3)=+413% « 


Q43 a"=x> re 
x a 


ie. 
Q4d KE = mv =2% + (3% x2) = 2% + 6% = 8% dy 
Q45 %error in time=——-© __ yj 99 = 9! 100 = 0.5% NY: 
No. of vibration 20 © 
. © 
a? P= 
Q R 
age uncertainty in « 
P*=2(V%)+R% =2x3% +2% =8% ‘e 
LC 


Q.47 “age uncertainty = 


x100 
measused value C 
($5100) +{ 25 x100) =1.25%+0.5% = ) 


40 100 


Q.48 % age uncertainty in “R” 
= V% +1% =3%+2% =5% ~~ 
a I 1020. © 


P=max® =m%+a%+5%+t% =0.1% +1%+1.5%+0.5% 
t 


P% =3.1% 


PAST PAPER MC 


Q.1 Force in terms of base units is expressed as 


er 
\) kg ms“ C)kg ms” : Q.13 
B) kg m’s* [D) None of these 

Q.2 pi be nde a measure of , C) Intensity of light Q.14 
B) Time DyIMeHety 

Q.3 The units of E in E=me? are 22 
A) kg m s? Bhs pur 


mee D) Both B and C | Q.15 
2010 saath Ay 

* <4 * mu tip e: 
Q.4— Which one is the highest power C) Mega \) 20 


- 2018) 
. re D) Deca ti: Q.l 
Q.5 rs = Btsharge is C) Coulomb Y Ww 
B) Volt D) Calorie ~~ Q.17 
2013 A t Mk 2.-39, ; 
Q.6 Name the quantity which can be measured by using base unit" kg m’s"™: : 
A) Weight C) fowa WS, 2019 
B) Pressure D) Wot my, P Q.18 
Q.7 The wavelength ‘A’ of a wave depends on thespeed ‘y’ of the wave and its frequen) 
Decide which of the following is correct? “A i 
Ng NF ae? \ 
eS NAOY ™ Quy 
B) f=va NS yD) f=vA> 
2014 Y) : q 
Q.8 The formula for electric field.strength is E= F/Q, where E is electric field strength -—Q.20 
, force and Q is charge. Which ‘of the following options gives the correct base uw 
electric field strength? “\ “w ; 
A)kgms?A' g7 (& C) kgs*A? 
B)kgm's'A Ay i D) m’sA! 
Q.9 Which set of ee bre Ixes give values in increasing order? 
A) Pico, Mega, Kilofera C) Tera, Pico, Micro, Kilo 
B) Pico, Mic Mega. Giga D) Giga, Kilo, Mill, Nano 
2015] w 
Q.10 The unit of emperature in base unit is 
im in C) Kelvin 
Des = D) Fahrenheit 
~Y a field strength is measured in: 
x C) Wom? 
) Wb/m? } 


D) Wb 


Q.12. The unit for electric charg 
equivalent to 


Po — C) As 


D)C 


¢ is Coulomb and one Coulomb in terms of 0 
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Ss Topie- J Measurement 


O13 


Q.4 


Q.15 


Q.16 


Q.20 


The quantities which can be measured accurately are called: 

A) Base Quantities Cc) Physical Quantities 

B) Derived Quantities D) Supplementary Quantities 

An observer notes reading of a scale from different angles (parallax) w 
the length of wire, what kind of error can occur? 

A) Systematic Error C) Precised Error 


hile measuring 


B) Zero Error D) Random Error 
Which of the following is a supplementary physical quantity? » 


A) Radian C) Both “A” and “B” 

B) Steradian D) None 

The different magnitudes of same physical quantities are measured aa) them 
to 


A) available scale C) each other 

B) standard size D) other physical RS 

Force is derived quantity, its deriv ed unit can be ge of the base units as, 
A) kmgs” : C) kmg*s* 

B) kgems~ D) kmgs” 

The diameter of a wire is measured by using aw r ro gauge with least count 
of 0.01 mm, then which of the followin sea correct? 

A) 0.067 cm 0 m 


B) 0.0067 mm 70 cm 
Percentage un-certainty in length an h of a rectangle is 2% and 3%. The total un- 
certainty in area of that rectan is? 


A) 1.5% © C)6% 
B) 5% x D) 1% 
The unit of magnetig fl is the tesla, ‘T’, it can also be expressed as 
A) EN TAT m C)INA‘m 
B) 1 N'A D)INA‘m' 


SWER KEY)) 


AN 


“—wpew” a 


_ EXPLANATORY NOTES) YL 


Q.1 F=ma 
=kg + =kgms” : “| 
s 
Q.2 Light year is a measure of distance. 
It is defined as the distance travelled by light in one year. 
Q3  E=me? 


= Ikg(m ey = kgm? s? 


Q.4 “Tera” is the highest power multiple. . 
Q.5 SI unit of charge is coulomb. 


Q.6 p=" _J_Nm_ kgm’ x: 
it) ay ss s QS 
Q7 v=fasf=~ 


a 
F _ kgm _ kgm 


; =— = =kgms*A* 4 oy 
Cee Q aC. Ae ae ® 
Q.9 Pico = 10", Micro = 10, Mega = 10%Giga =10? 

Q.10 Temperature = T= Unit (S.1) = Kel¥i 


O11 B= -~ 6 


be measured accurately are called physi 
eading of a scale from different angles (pa 


length of w y 

} Q.15 Sup, physical quantities are plane angle and solid angle. a 
ifferent magnitudes of same physical quantities are measured by 

size. : 


Least count = 0.01mm = 0.001 cm 

The following reading is 0.067em 
Q.19 Total uncertainty in area = (% + W% = 2% +3% =5% 
Q.20 IT=NA™m"™ 


TOPIC-2 MOTION AND FORCE 


PRACTICE EXERCISE 


DISPLACEMENT, DISTANCE, SPEED, VELOCITY AND ACCELERATION 

Q.1 The engine of a car produces an acceleration of 6 m s~ in the car. If this car pulls 
another car of the same mass, then the acceleration would be 
A)6ms~* C)3ms? 
B) 12ms? D) 1.5 ms? 

Q2 A particle starts from center O towards A then moves along AB and “iy if 


R=100m then displacement of the particle is ee 
A 
~\ ¥ 


A) 100m C) 100 ¥2 m 
B) a in D)N 
a) ) None 
Q.3 The instantaneous acceleration is the limit of aver. letation as At > Ois given by 
A) aims = tim “¢ Cc He) zs 
At>0 At 0 Ay 
B) aiu= tim AY .= lim A* 


ato At 40 At 
Q.4 If an object is moving with velocity of 20ms towards north then its 
acceleration will be : 
A) Sms?  # ©)10ms? 
B)9ms? xO D)Oms* 
Q.5 The retardation is defi 
A) increase in vel 


it time C) decrease in velocity per unit time 
time D) increase in speed per unit time 


B) decrease in s 
Q.6 A sledge of mas25h s pulled across level ground with a horizontal force of 60 N. The 
constant fo! ion is 20 N. What is the acceleration of the sledge? 
C) 1.6 m/s” 


D) 0.2 m/s? 
GRAPH ; ‘ - : 
re shows the velocity time graph of a one dimensional motion. Which of the 


racteristic of the particle is represented by the shaded area? 


Q.7 


ing cha 


C) Speed 


‘ e covered 
A) Distance D) Acceleration 


B) Momentum 


eee, 'Opic.2 


—— Motion a; 
Qs Which graph re ae 


* uniformly ing 
‘ 


Presents the motion of a car that is travelling along a s 
easing speed? 


ee “ 


| | 


A) “te c)°s Wi 
| 
3 

B) "+a D) > 


Q.9 A particle is moving in a straight line with 
represents the motion of the particle? 


* 
distance | 


velocity: 


B) ar NS 
‘EQUATIONS OF MOTION be) 
aco 


Q.10 A body moves from rest with t acceleration of Sm/s*. 


(in m/s) at the end of gat,” : 
A) 50 eyes 


B)2 D) 0.5 " 
Q.11 If a body star est and travels 120 cm in the 6!" ; 
acceleration 


A) 0.20 ay . C).0.027 m/s? 
! D) 0.03 m/s? 


rest accelerates uniformly to a speed of 144 km/h in 7 


ns 
C) 400 m inl 
D) 2880 m eal 
A stone is shot straight upward with a speed of 20 nsec from a tows 
Speed with which it strikes the ground is approximately 
A) 60 m/sec C) 65 m/see 
: __B) 70 m/sec D) 75 m/see 
'8- PRACTICE BOOK 
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UHS Topic-2 Motion and Force 


Q.14 An object is projected upwards with a velocity of 100 m/s. It will strike the ground 
after (approximately) 


A) 10 sec C) 20 sec 
B) 15 sec D) 5 see 

NEWTON'S LAWS OF MOTION 

Q.15 Ifthe force acting on a body is doubled, then acceleration becomes 
A) Half C) Doubled 

: B) One fourth D) Constant 

Q.16 When force of 1 N is applied on a body of mass 100 g then the acceleration would be 

A)Sms? C)0.5ms? 


Q.17 A mass of 10 kg moves with an acceleration of 10 ms“, the force on it 


B)10ms* D) 0.1 ms? cS 


A)5N C) 100 N 
B)5SON D) 25.N . 
-MOMENTUM AND LAW OF CONSERVATION OF MOMENTUM 
Q.18 When a force of 4 N acts on a mass of 2 kg for a time what is the rate of change 
of momentum? 
A)2 kg ms? Cc)4 
B)8kgms? D 
Q.19 Two equal masses travel towards ea we tionless air track at speeds of 60 
cms”! and 30 cm s''. They stick once act. 
60cms ' xe) 30cms | 


What is the speed of ey er impact? 
A) ISems" C) 30cm s"' 
D) 45cms" 


of the principle of conservation of momentum? 
¢ to coi rate of change of momentum of the body upon which it acts. 
»cil¥ elastic collision, the relative momentum of the bodies before impact is equal 


momentum after impact 
m of a body is the product of the mass of the body and its velocity 


» total momentum of a system of interacting bodies remains constants, providing no 

: AND RATE OF CHANGE OF MOMENTUM 

1 The average force necessary to stop a hammer with 25 N s momentum in 0.05 s 
expressed in *N’ is 

A) 500 

B) 50 


C) 125 
D) 25 


UHS Topic-2 


Q.22 A balloon j 
; 's acted upon by th 
wind, as shown in the toe. ae 


weight, upthrust and sideway force q 


a es aa 
‘ 

Sideways force 

sON 

1 

weight rt <ég | 

F 9000 N 9 E , 

What is the vertical component of the resultant force on the balloon? &, ) 
A) 500 N C) 1000 Lk ; 
B) 10000 N Le hc a 


IMPULSE AND I=F x t= mvr— mvi ; 
Q.23 A cricket ball of mass 0.5 kg strikes a 


exerted by the ball on the bat is 
A) 0.5 Ns 
B)25Ns 

Q.24 
which the force acts is 
A) 26s 
B)5s 

ELASTIC AND IN-ELASTIC COLLISIONS 

Q.25_ A ball of mass 2 kg travelling af 8 ms” st 
Both balls are moving along the sz me st 


8ms" 
——- 


2ms" 
— 


After collision, 


velocity v? 
A) 4 ms" ~  C)6ms* 
B)5 mst “ 8 ms? 
Q.26 eg pheres, each of mass m and travelling with speed y, a 
v Vv : 


The spheres have a head on elastic coll 


A) The spheres stick together on impact ne, ich aa 


B) The total kinetic energy after impact is mv2 


C) The ag 
| ) The total kinetic energy before impact is zero 


D) The total momentum before impact is 2 my 
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bat normally with a 
rebounds with a velocity of 20 m s! in the opposite direct 


C)1LONs 
D) 50 N 
A force of 6 N acts on a mass of Ikg which elogity of 30; 


aight line as shown 


halls move at the same velocity vy. What is th 


locity of 


ms", 


a ball of mass 4 kg travel 


—> 


UHS Topic-2 Motion and Force 


Q.27 Two railway trucks of masses m and 3m move towards each other in opposite directions 
with speeds 2v and y respectively. These trucks collide and stick together. 
What is the speed of the trucks after the collision? 


v 
A) 4 C)yv 
y 5v 


B) Dy 
’ 4 


PROJECTILE MOTION AND ITS APPLICATIONS 
Q.28 A handball is tossed vertically upward with a velocity of 19.6 meters 
Approximately how high will it rise? 


A) 1Sm C)20m 
B) 25m D) 30m ¢ ; 
Q.29 Which shows the correct relation between time of flight T and i % ght H? 


6 8 
A) H= 8— _ 88 
° Cae oO 


B) Tee D) H=—> 
g & 


Q.30 At maximum height on the trajectory which of préj 
A) acceleration C)v 
B) velocity i 


i 
Q.31 Time taken by a projectile to reach ap is t= 
v, sin® v, sin 
PY, pad Babb 
2g ae g 
B) v, sin 20 : D) 2v, sin® 
& g 

Q.32 Two projectiles are > angle of 20° and 70° with same velocity which one have 


longer range 


A) Which is fired C) Both have same range 
B) Which is fired a D) none of these 
Q.33 The path fe a projectile is known as its 
A) range, C) trajectory 
B) e¥cl D) height 
Q34 A is launched at point O and follows the path OPQRS, as shown. Air 
may be neglected. 


Which statement is true for the projectile when it is at the highest point Q of its path? 
A) The horizontal component of the projectile’s acceleration is zero 
B) The horizontal component of the projectile’s velocity is zero 


C) The kinetic energy of the projectile is zero 
1) The momentum of the projectile is zero 


vw 


—_—  &Upic-2Z 


MOMENT OF FO 
Q.35 


— _ 

If the fries: ges ie * SE OF TORQUE 

A) Alon pera ector r and Force F lies in x-z plane. Then direction of t 
& y-axis C) Along x-axis 

D) Along x-y plane 

If a nut and bolt are difficult to turn, it may be easier to turn the nut by 

spanner. This is because the longer spanner gives: 

A) A larger moment of force C) A smaller moment of force 

B) Less friction D) More friction 

Q.37 It is easier to turn a steering wheel with both hands than with a single 
A) Accelerating force increases on the whee! _C) Two forces act on the wheel 
B) Two hands provide firm grip D) Couple acts on the wheel 


Q.38 If direction of the applied force Fis reversed then: 
A) The magnitude of torque remains unchanged 


B) Along z-axis 
0.36 


B) There is change in magnitude and direction of the torque xX pee y 
C) The magnitude and direction of the torque remains constant ae A 
D) The magnitude of torque remains same but the direction reve) A) i ; ; 
Q.39 The direction of the torque 7 =F is determined by: oe f 
* A) Left hand rule C) Knowin: i on of fF = ae 
B) Head to tail rule D) Right rule is > 


Q.40 Torque produced by a force depends upon: - 
A) Magnitude of the force and angular velocity the force and m 
B) Magnitude of the force and displacement orée’and acceleration of the 


Q.41 If force applied makes an angle ‘0’ w ish osition vector r relative to point ( 
torque will be 


A) t=rF cos 0 Somers. 
B)t=1F es D) t=0 


EQUILIBRIUM 
Q.42 What is not true for x: give rise to a couple? ; 
A) They act in opposi ons C) They both act on the same 
B) They both act e point D) They both have the same | 
Q.43 A rigid silo barr length 2.4 m is pivoted horizontally at its mid poi 
¢ 0.8 m 5 ¢ 0.8 in ; 


200 
a J 
300 N ; 
hts are hung from two points of th | 
; bar as shown j th 2 
horizontal equilibrium, a couple is appli Peetu. . 
pare p Ppplied to the bar, What is the torq 
A) 40 N m clockwise 
C) 40 N m anti i 
; anti-clockwise 
) 80 N m clockwise D)80Nm Pri. 
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Q.44 A force F is applied to a beam at a distance “d” from pivot. The force at an angle 6 toa 
line perpendicular to the beam. 


Pivot 


Which combination will cause the largest turning effect about the pivot. 
ee ee i) 

A) | Large Large | Large \ 

B) | Large | Large | Small ‘eS 

C) a Small Large 

LD) |_small_| Large | Small ce 
Q.45 When first condition of equilibrium is satisfied, the body has 

A) No linear acceleration C) No angular acc! 


B) Rotational equilibrium D) None of these 
Q.46 The diagram shows a cord supporting a picture. 


¢ 
ai 


‘orrectly represents the relationship between 


” 
tha i ‘ 
Ab C) oD) : 
Q.47 Which of thefo " 
oo r, a 
,y BD cy ¥h D) |, 


.~ ) N forces act at each end of a beam of length 0.60 m. The forces are parallel and 


tin opposite directions. The nee between the forces and the beam is 60°. 
8.0N 


Which of the graph shown inath u 
the tension ‘T’ in the cord and t y 


can’t rotate 


0,60m, 
60° 
KON 
What is the torque of the couple exerted on the beam? 
A)2.4Nm C)4.8Nm 
D)9.6Nm 


B)4.2Nm 


“ 


“AM aS + 
Fi - . ‘ ew i : : A 


torque due to couple as shown in figure is 


F * 
A) 0.866 Nm c)2Nm Q. 
B) I Nm D)0.5 Nm Qa. 
Q.50 A heavy uniform plank of length L is supported by two force Fi and ts d o 
LY and ly from its ends as shown in the diagram. What is the ratio of Fi to F,? 
L 
i e 
i pee Q 
| 14.) . 
plank Q 
F, F 
A)2:5 C)5 5S 
By335 D) 2¢ 
\O? ¢ 
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EXPLANATORY NOTES» 


| 
Qi aax- 
m 
Q.2 Displacement is the shortest distance between initial and final positions of the body. 
Q.3 4, = lim, “ At 
Q4 Since velocity is constant so acceleration is zero. 


Q.5 Definition of retardation. \y 
Q6 -f=ma ©) 


60-20 _ 


35 =a>a=l6ms ae 
Q.7 Area under y-t graph represents distance covered by the body, 
Q8 As velocity of an object is increasing uniformly so it’s acce bation is constant. 
Q.9 When velocity of an object change equally in equal i f time then it is called uniform 


acceleration. 
Q.10 v=utat>v=04+5x10=50m/s 


Q.11 8, =u+F(2n—I)= 1.2=0+502 COD 
= a= 122 0218m/s! S 
Q.12) Here v = 144 km/h =40m/s 


vial 0+ Le =9m/s* 


te s= 5a aR 


Q.13 Speed a stone i no upward direction is 20m/s. So for vertical downward motion we 


will pita m/s 
—. +2 9.8 x 200 = 4320 m/s 


Vv 
2u 2x100 
== ——= 20sec 

Q.14 ight <<. 0 
ma=>a«xP 
1 2 
-_=—=l0ms 
a= 0 


Q.17 Fema =10x10=100 N 
Q.18 Rate of change of momentum is equal to applied force 


i 
So, F ‘ 
2 


VEIS Topic-2 


Q.19 


mv, +M,v, =(m, +m,) Vv 


(m)(60)+ m(-30)=(m+m)v 


v=ISems" 


Q.20 Statement of law of conservation of momentum. 
Q21 Ap= F xt 
ee 


F=— = ——_ = 
t 0.05 mer 


Q.22 Since forces are nar aoanalie 
Lh ROE ae 
So =10000-9000 
F=1000 N 
Q.23 Impulse=change in momentum 
| =mu-m(-v) 


_ =m(u+v)=0.5x (30+20)=25 N s oy 
Qu P= 


— my 1x30 a 
Pry 6 

t=5s 

Q.25 For inelastic collision, momentum 1 ae) conserved. 
Momentum before col Kot ren after collision 
mu, +m,u, = wesc 
(2)(8)+(4)( 
v=4ms" 

Q.26 Kinetic e! is conserved for elastic collision. 


+ =myv 


ectly inelastic collision. 


2v Vv 
m(2v)+3m(-v) = (m+3m)y, 
—mv = 4mv, 
: si 


a 
a 
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Q.28 h- = 
0.29 eae = 
Ha 48 yi sin’ 0 
4g Og 
ne sine) 8 
8 


Q.30 At maximum height projectile have minimum velocity as v, =0 
sind 


a 
Q.31 Lares is the time taken to reach maximum height Ow 


Q.32 For complementary angles ranges are same. 


0, +0, =90° ory 
Q.33 Path followed by projectile is Known a as its trajector, . . 


Q.34 In projectile motion, horizontal com O e sity 


always remain same so acceleration 
along horizontal is zero. 


Q.35 Torque is always eat, ontaining F and F. 
moo t=(Fotcl 

Q.37 Couple acts on the mn al a to turn wheel. 

Q38 t=rxF 


If Be A, 


t= 


Tis not nitude remain same. 
Directio a is determined by R.H.R. 
Ck cu rce, (= Moment arm 


S| U , 
W. » forces acts on two different points. 


Clockwise moment = 300*0.4=120'N m 


Anticl ckwise moment = 200*0.8=160 Nm 
Hence, on addieinet AP-Hen-of lnckwiae pemens i ehass Sieber 
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Q.44 terFeoos0 
So we have large torque 
If r is larger 
F is larger and 0 is small 
Q45 F=ma 


F=0 


Q.46 


Ww 
T= Jsind 


a. 

Tan— 

Q.47_ Forces are acting on pivot 

Q.48 Couple = force x perpendi i ance 
=(8.0)x(0.60si =4.2Nm 


Q.49 Torque due to couple= Ce0s60° =2x2x5 =2Nm 


Tsin0+Tsin0 = W RQ 
2TSind = W . % vie p 


ee 
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R MCQ’s (2008-2019) 


Q.1 The vertical velocity of ball thrown upward with time. 
A) Decreases linearly C) Doubles 


B) Remains constant D) Decreases parabolically 
Q.2 An missile is called a ballistic missile. 
A) Un-powered and guided C) Powered and guided > 


B) Un-guided and powered D) Un-powered and un-guided 


Q.3 If the body is rotating with uniform angular velocity, then its torque is: 


A) Zero C) Maximum 
B) Clockwise D) Remains the an, * 


Q.4 A body is moving with an initial velocity of 2 kms"'. Aft of 50 secs its velocity 
becomes 1.5 kms". Its acceleration will be: 
A)30ms™ C)20ms 
B) 40 ms? D) 10 miso 

Q.5 Inelastic collision, when a massive body collides Wit ht body at conditions mi >> m2 


and v2 = 0 ms“', then the change in velocity w 
A) vi) =— v1 5 v2? =v Sy 3 v2" = 2vi 
B) vi" = vi 3 va" = aN =v 5 v2" =0 
Q.6 What is torque ‘7’ in a circular ? 
A)t=mrn C)t=mra 


B)t=mra * D)t=mr/a 


Q.7 The horizontal jectile, at a certain place, is completely determined by 
A) The angle of C) The mass of the projectile 


f projection’ D) Speed and mass of the projectile 


B) The initiakye 
is applied on a body and its momentum is changed form 60 kgms"! to 36 


Q.8 Ifa force 
kg ms"! d the time during, which this force acts: 
C) 12 seconds 


| secon 
S D) 24 seconds 


Q.9 ody to be in complete equilibrium 
inear acceleration is zero 
) Angular acceleration is zero 


C) Linear acceleration is zero but angular acceleration is not zero 

D) Linear acceleration and angular acceleration both should be zero 

Q.10 If length of a spanner is ‘7 and a force ‘F’ is applied on it to tighten a nut such that it 
he pivot point, then torque Is 


t 
passes through C) Flsin 0 
A) Zero : 
B) Ff D) Fl sin 0A 
28 
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UHS Topie-2 : a 
a » UH T 
). 11. Time of projectile’s Might is . s 
: v. sin’ 0 cM sind 4 a 
' $ oe 
) mo. 17 Ty 
) 2v, sinO pv? sin? 0 ho 
¢ 


Q. 12 If the velocity of the body changes by equal amount in equal intervals OF time, th, 4 
is said to have: 


A) variable acceleration C) uniform velocity é 4 

B) uniform acceleration D) negative acceleration K 
Q. 13 For finding the height of projectile, the equation used is: B) 

A) 2S =a(v¢ - v?) c)s= 2a (vir - Vi 2) : 

B) 2aS = ve — v2 D)a=2S (ve - vi) O18 A 
boi] © i 


Then bob of pendulum released. What will be the ex Fessi 
bob starts to move towards the mean position? i “ 


Va 
Oe 


9 
A) mgL By’ c)0 
B) mgL sin 0 D) m 
gL cos 0 
ig 
. A force *F” j ti ‘ps 
the torque > : P’ of a uniform rod capable to rotate about ‘0% 
F 
f P 
: C) (OP)(Fsind) 
as D) (OP\(Feos0) 
Q. 16 Ratio of moment of 
inertia of two tae 
ccecteene tn tA" and ‘B object A if one an Which of 
ae a4 ¥ if both being rotated with constant 
B) 2:3 C) 3:2 
D) 4: 
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UHS Topic-2 Motion and Force 


Q.17 Two forces 5 N and 10 N are acting at O and P respectively on a uniform meter rod 
suspended at the position of centre of gravity 50 cm mark as shown in the figure. 
+i» 


0 . > 100 cm 


5N 10N 
Then Find the position of point “P” on meter rod 


A) 75cm C) 25 cm oy 


B) 10N D) 65 cm 


O15 
Q. 18 A bar of length ‘L’ pivoted at ‘O’ is acted by a force ‘F’ wer ‘0’ with vertical 


line as shown in figure id 
fae 
0° 


—— Ll —4 
What is the moment of force? 


A) L sinO 
B) L cos0 \O LF*sin® 
Q.19 If we double the moment arm ie of torque becomes 


A) Half C) Two times 


B) Three times > +, D) Four times 


The ratio of econ along diameter and total distance along circle: 
A)lin Cjzon 


B)x:1 D)xi2 

Arshai g down 7" street. He drives 150 meter is 18 seconds. Assume he does not 
iow down. What is his speed?” 
C) 8.33m/s 
/s D) 58.33m/s 

rhe distance travelled by a moving car with velocity 15 m/s in 2 seconds, decelerates at 
2m/s* is equal to 
A) 30m C) 16m 
B) 34m D) 26m 
The value of ratio of displacement to distance is: 
A) Always one C) More than one 
B) Always less than one D) Equal or less than one 


UHS Topic-2 = 


ts the constant acceleration; 


swing ¥ resen 
0.24 Which of the following y-t graph rep’ vale 
Q. 30 For pr 
A) vert 
B) hori 


t- 


C) | Q.31 The ra 


the pr 

‘ ' 45°. W 

I 4) A) both 

; Gi, By bott 

B) tt D) All of these ¢ = ¢)The 

Q. 25 A force F is applied to a beam at a distance d from a pivot. The force i 1D) The 
to a line perpendicular to the beam: eat pi 


Pivot 


 -= 


—— s a 4 
Which combination will cause the largest turning effect about the pivot? 
F D () C/ 


A) Large Large ‘SS 
B) Large Large, 7 Il 
CQ) Small cial Wea 
D) Small _ i » Small 


Po ae 
Q. 26 If slope of velocity ie not constant at different points then body is 


with ‘ 
A) Uniform = ) C) average acceleration 
B) increasing ac D) constant acceleration 
4 Q.27 A cyclist is t ing at 15ms"! she applies brakes so that she doesn’t collide’ 
in front ofher nee of 18m. Calculate the magnitude of deceleration. 
A) YY C) 13ms? 
B) Smit, D) 12.5ms? 


Q. 28 irst law of motion is also known is 
F ‘ laW of inertia C) law of universal gravity 
aw of electromagnetism D) law of conservation 
R019 019) 


Q. 29 If two objects of equal masses ‘m’ 


ty? are moving t other with these 
A ) = ion will be the total final titaddaha after casts Lae * : 
B)m C) 2 mv kg/s 

—— D) 0 kg mis 


UHS Topic-2 


Motion and Force 
— a tion and Force 


Q. 30 For projectile motion in the absence of air resistance: 
A) vertical speed is constant 


C) horizontal acceleration is zero 


B) horizontal force is constant D) vertical acceleration is zero 


Q.31 The range of the projectile depends upon the velocity of the projection and the angle of 
the projection i.e 45°, For a fixed velocity, when the angle of projection is larger than 
45°. Which of the following is correct? NY 
A) both the height and the range attained by the projectile will be less 


B) both the height and the range attained by the projectile will be more oY 


C) The height attained by the projectile will be less but the range is more 


D) The height attained by the projectile will be more but the range is less 


R KEY 


mc 
D 
D 
A 
B 
B 
A 
A 
D 
(S 


> 4 : 
‘he vertical velocity of ball thrown 
ae red and unguided miss' sca 


An unpowe! ; 
Uniform angular velocity o=0>0 diet’ 


tr=la 

t= 1(0)=0 

vy =v, +a, i 

ee! 1510 a f 
t 5Uine 

When a massive body collides 

vi eV, = V¥5 = 2Y, Oe 


t=le “=mr’ 


t=mr « 
_ v; sin 20 


Time is always taken as positive 
For a body to be ii in complete 


UHS Topic-2 


oi (OP) F sin (90° -0) 


t=(OP)Feos0 


Motion and Force 


Q.16 = yo ty 22 
% Ue o,7 3 
Q.17' t= 
iB =xF, 
—x5=xl0 


So position of point P on meter rod is 50cm +25em = 75em 
Q.18 t=L(Fcos0) : 


O19 re; tel ©) 


if ('=2¢ then 


es | 
x= =—=25¢ 
*" 1000. 4 oth 'e' 


v=2t oy 
Q. 20 {dl =2r (along diameter) % 
S =2nr (distance along circle) \O 


t=—e=lin . 


= pal = constant 
At 


F and L large and © small 


The acceleration either increase or decrease. 


irst law of motion is also known is law 
law of conservation of linear momentum. 
‘Total initial momentum 
mv-mv=0 © ; 


Q. 28 Newton f 


Q. 29 By using 
Total final momentum ~ 


Total final momentum= 


9.30 F, =ma, =0 
a, =0 
v, =constant 


28 
Roki sin 20 
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PRACTICE EXERCISE 


WORK IN TERMS OF THE ° 
DIRECTION OF THE FORE * PRODUCT OF A FORCE AND DISPLACEMENT IN THE 


Ql At what angle the work done will be half of its maximum value 


A) 0° C) 30° Ny 
B) 45° 
) D) 60° wy 


Q.2 Aman pushes a wall with 50 (N) and it displaces it zero (m), his work is 
A) Negative C) no work 
%OcitiVve 
* + Agee ee D) may all possible 
a < 5 Kg is lifted upto 5m height, i i i 
seavitationsl field Pp eight, what will be A : against the 


A) 245 J c)255 
B) 49 J D) 98 J 2) 
Q.4 A person walks 2 m with an acceleration of 5 m s*, h ject of mass 2 kg. The 


net work done on the object is 
A) 205 C) 10) Oy 
B)5J D)0 
Q.5_ A force of 31+ 2j+4k N gives displacemen are work done is 
A) 20 J B26 
0 


B) 32 J , r 
Q.6 A body travels displacement ay rce of 5 N If work done is 25 J then angle 


between F and d is 
A) 0° o..* 1G)A5° 
B) 30° D) 60° 
Q.7_ A person holds a bu ofweight 60 N. He walks 7 m along the horizontal path and 
then climbs up a ea tance of 5 m. The work done by the gravity is: 
A) 300 N-m C) 720 N-m 
B) 420 N-m D) none of these 
i an object varies with distance x as shown in fig. The work done by 


Q.8 A force F : 
the forced g the object from x= 0 tox=6mis 
F(N) 
a x{m) 


0 6 
c)9J 
an : J 4.5J 
bs - 1c in direction of force are doubled. Work would be 
f particle in direction 0} 
09 If force and displacement of P eee 

A) double ma anaene 
8) half = 
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0.10 thrown vertically upwards with a speed of Sm/s, The 


_—* icle goes up is 1 
Q10 A particle of mass the time the particle g ! 
done by the force of gravity during pee ‘ 
m 0s) oS oe 10N. He moves a ho tal 
rye lying a force o q rizontal « 
i ding a bucket by apply Find the tora Work aa | 
Qi Aponte I distance of 10m. Fin by 
of Sm and then climbs up a vertica ©) 100) hing" 
) is ak of 20m. If he applies a f Q 
i m. ore 
hes a lawn roller through a distance | 
ni a bara mie inclined at 60° to the ground, find the work don 
- 2 ° 
Ye C) 2505 
B) 1960) pee D) 2514J Q 
KINETIC ENERGY K.E = 1 . ; 
Q.13 What will be the ratio of kinetic energies of alpha particle and ea if their 
momentum will be same @ 


18:1 C)atl 
es 4 D) 10%: | 
Q.14 One erg is equal to ae ‘ 
A) 10°° dynes C) 10 Bs : 


B) 10°77 watt - D) 10 {new ‘an 
Q.15 The Bodies of one kg and four kg have same kinetic chergy. The ratio in their momen 
will be . ru 4) 
AyhEs ~ Qi 
B) 1:16 _ “Dy” | 


Q.16 The velocity and momentum of a\moving body are 10,000 cm s and 10,000 g em; 
respectively. The K.E will be ~~ 
A)Sx 1075 Z% « C)5x 10°) 
B)Sx 107) aad On D)5x 10°J 
Q.17_ If momentum of a moving object is doubled then its kinetic energy will be 
A) doubled ma tiE C) four times 
/ B) halved rw D) same ¥ 
— QA8 The momentumand, kinetic energy of a ball is numerically equal. The numerical ¥ 
of velocity is. 
A)ims' & ay, 


et 


C)3ms"! 
B)amst* By 4ms! 

Q.19 Kinetic ¢ of a body moving with speed of 10'm s~ is 30 J. If its speed bee 
m/s «E will be , 


» - ©)90J 


D) 270 J 
X is traveling at half the speed of * 
tod pitta peed of car Y. Car X has twice mass of car 
a : a half the kinetic energy of car Y 
ar X has one quarter of the kineti 
C) Car X has twice the iar 


kinetic energy of car Y 
D) The tow cars have the same kinetic energy 


UHS Topic-3 
Q 21 — Work, Energy and Power 
2 © amount of work ro 
A) The velocity of the — he heer Peaerrine 
B) The mass of the object t; i 
ass ect times its ci 
C) I he kinetic energy of the Pils ee 
— ppd a of the object times its acceleration 
y ri) 
mass 2 kg and another of mass 4 kg are dropped together from a 60 feet tall 


building. After 
beds aieiioe tv fall of 30 feet cach towards earth, their respective kinetic energies will 


A) V2:1 C)1:2 
B)1:4 D) ts i 
Q.23 A bomb of mass 30 kg at rest explodes into two pieces of masses 18 kg. The 


Yes of 18 kg mass is 6 m s~!, The K.E of other mass is 
3 C) 256) ©) 


B) 486 J D) 524 J 
Q.24 Kinetic energy of a body moving with iy peed 
ms“ then its K.E passin 2 ors ste ple rent a i 


A) 10J C) 270 J 
B) 905 : D) 180J 

Q.25 The kinetic energy acquired by a body of mass an-is lling some distance s, starting 
from rest under the actions of a constant fore tly)proportional to 


A)m° 
B) m 

Q.26 All the food we eat in one day has Gy ergy as: 
A) One liter of petrol SS ) ; liter of petrol 


B) ; liter of petrol D) ; liter of petrol 

Q.27 When force and disp ineitae in the same direction, the kinetic energy of the body 
A) Increases gS C) Remains constant 
B) Decreases O. D) Becomes zero 

Q.28 A truck and a cara ving with equal velocity. On applying brakes, both will stop 

after a certain ce, then? 

ess distance before stopping 

less distance before stopping 
ver equal distance 


f the mentioned 
NERGY P.E= bee ae 
r unit volume is given by 
tial energy pe' a 
D) pgh 

Q.30 A all is dropped from 1000m height, if its potential energy is 8 x 108 J. What will be its 

reaching the ground? ; 

perre ey" ‘ C)14imst 

B) 141ms" D) 9800 ms 

35 
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it will possess 
yi i i ht h. After it has fallen a height h/2 , it poss 
a Ay On phen hao C) Half potential and half kinetic 
B) Only kinetic energy i : D) More kinetic and less potential energy 
Q.32 Energy stored in the spring of watch is 


pa i. 


:lectrical e C) potential energy 
A) Electrical energy M : 
B) Kinetic energy D) Elastic potential energy 
mass m and thickness h, are spread on g 


Q.33 _ Initially four identical uniform block, each of 


SS 


Pra, 
How much work is done on the hook in stacking them on top of one another? 
A) 2 mgh C) 3 mgh 
B)4mgh D) 6mgh 


Q.34_ A ball is thrown vertically upwards. Neglecting air resistance, which statement is correct? 
A) The kinetic energy of the ball is greatest at the greatest heigh inéd | 
B) The potential energy of the ball increase uniformly with 
C) By the principle of conservation of momentum, thet 


throughout its motion } y 
D) By the principle of conservation of energy, Gone al energy of the ball is co 


throughout its motion 
cath 


‘when it reaches at maximum height} 
v 


A) mgh . —mv* 
g Pe te: 


Q.35 A stone is thrown up from the surface of 
total energy is equal to 


B) zero ‘XD D) 2 mgh 
Q.36 You lift a suit case from th floor and keep it on a table. The work done by you 
suitcase does not depend oN, * 
A) the path taken by the suc C) weight of the suitcase > 
B) initial and final ion Ww D) None 
INTER-CONVERSIO: OF KINETIC ENERGY AND POTENTIAL ENERGY IN 
GRAVITATIONAL FIELD. 
Q.37, i ag mites pped from a certain height, hits the ground with speed 10 ms" 
eight w, 


C) 50m 
1 D) Sm 
fal ing system, if potential ener gy is equal to kinetic energy. The 


negligible C) be zero 


be maximum D) not be predi 
\ sie icted 
In the Aer age of air friction, the relation for free falling body is 
A eet, 
)mgh >™ fh C)mgh =< mv? + fh 


= a 
B)mgh= fh =m D) mh = f+ mv" 


UHS Topic-3 
POWER IN TERMS OF WORK Sere Ene hy and tows 
OF FORCE AND VELOCITY DONE PER UNIT TIME AND SE POWER AS PRODUCT 
pe Wit and P = Fy 


Q.40 A SOON force is a 
Pplied on an object and it moves with velocity 10ms"'. If value of power 


is 2500 watt, T hen wha will be the a tween force and displacement 
t 
. h ngle be 


B) 60° C) 90° 
; D) 23° 
QAl . The time taken by an engi 
sa , Rine of power 10 kW to lift a mass of 200 kg to the height of 40 > 
B)4s C)8s 


D) l6s 

Q.42 To travel ata ; 

pila constant speed, a car engine provides 24 kW of useful p driving 

e car is 600 N. At what speed does it travel? w) 

A) 25 ms"! C)2.5 ms* 
B) 4.0 ms"! D) 40 ms”! ¥ 

Q.43 A force of 1000 N is needed to lift the hook of a crane ata stead} velocity. The crane is 
then used to lift a load of mass 1000 kg at a velocity oft ms’. How much of the 
power developed by the motor of the crane is used_in lifting the hook and the load? 
(Take gas 10ms~). 


A) 5.0 kW , 
B) 20 kW 0 
Q.44 The power output ofa lamp is H h etvergy does the lamp give out in 2 minutes? 


A)3J ) 720 J 
B) 120) ‘ D) 430J ; 

Q.45 Aman M1 of mass 80 kg ri @staircase in 15s. Another man M2 also of mass 80 kg 
runs up the same sire s. The ratio of the power developed by them will be: 
A)1 C) 16/9 
B) 4/3 D) none of these 


Q.46 An engine 100 kg of water through a height of 10 m in 5s. Given that the 
gine is 60%, what is the power of the engine? (Take g = 10 m s?) 


efficienc h 
33, C) 0.33 kW 
2 MW D) 0.033 kW 
. f water in one second. The water comes out vertically 


ine pumps out 40 kg 0 ides 
’ w i * i f engine in kilowatt? 
i velocity of 3 ms 1, What is the power 0 9 

ards ith a ; 


\ ‘ eee D) 1200 Kw 
B)1 The speed with which it can lift a 1000 kg 
> oduces 3000 W power. Pp 
Q.48 An clevator’s motor pr | 
load is: sets 2 
ape . D) 300.6 m s! 


1 % 
B) 3.06m5 = 
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0.49 The power needed to lift a mass of 5000g to height of I min 2 second is 1 
4) 2.45 watt C) 24.5 watt q 
RB) 245 watt D) 2.45 k watt 
Q.50 An engine pulls a car of mass 1500 kg on a level road at a constant speed of § 
frictional force is 500 N, what power does the engine generate? 
A) S.0KW C) 10kW Q 
B) 2.5 kW D) 12.5kW 
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e Woum 


-245 
ou 
okd 
«(maj QO 
= «2«?2 


Qs 
rN 


e 
* 
= 
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Q.8 W=Area under F-xgraph 


W = : (Sum of parallel sides) (Perpendicular distance between parallel sides) 


. 3(6+3)(3)=1354 


Q.9 Work = Foree * Displacement If force and displacement both are doubled then wog - 


be four times. 
@.10 Work done by the force of gravity = Loss in kinetic energy a 


, 1 1 100 2 
Work done by the force of gravity =5m(vr —1)=5* 7900 -s*) 9 
Work done by the force of gravity = —I by hi F ( } 


Q.11 F = 10N,s= 5m, 0 = 90° x 
Work done, Wi=Fscos@ = 10 x 5 x cos90° = 0 
For vertical motion, the angle between force and displace 
Here, F = 10N,s = 10m, 0=0° é 
Work done, W2=10%10xcos0 = 100J Pre) 
Total work done = W:+W2 = 100J. ~~) 


Q.12 F=w=mg=20 = 9.8N 
s=20m 


SS 
W =Fscos0 = 20 = 9.8 x 20xcos0 60 

W = 19603 Oy . 

~ Q.13 Mass of @ — paricle=6, Ko kg 
> mass of proton = Teed 
Pa =Pp 


‘KE= 


—_—_— ee 
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2 a }(10.00010°) 


1/ 10000 
i ioe)? 


a ad 
vara \" 
Q.18 P=K.E 
1 


KE, KEY 
900 e 
es, oeeig tm OY 


Q.20 Yeats 
escapees) sels ine 


balls falling from same height so speed is same v=,/2g(h, -h,) 


Q23) my, =m, Y= 4 
ke =p *120Y = 486 
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. 
Q24 KE =—mv 


K.E cc v’ (m=constant) 
if v'=3v.then K.E’ = 9K.E 


KE" = 9K.E 
= 9(30) 
K.E =270J 
Q.25 KE= my" =K.E«v’  . does not depend upon mass for a single body @ 


Q.26 Book information 
Q.27| When force and displacement are in the same direction, t inetic energy of 
increases. The increase in kinetic energy is equal to the wo! , 
Q.28 Being lighter than a truck, the car has less kinctic energ 
force, the car will cover less distance before "S 


P.E _ mgh 
29 == pgh 
Q ae ie 


Oo 14 
Q.30 v=,/2gh > 
v= J2x10x 1000 = /20000 =141 


Q.31 P.E=mgh 


PE’= 


ashi oe half K.B. 
— Q32 > Spring h ential energy. 
Q33 WwW La matinycacmt anil 
+2mgh+3mgh 


(As mass is constant) 0 > ‘i 


remains same through the motion P ns 

Q.35 At maximum height: a 
TE =K.E+PE Ae 
=0+mpgh ‘ 7 a 


—_—— ee 
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Q.36 (a) and (b) gravitational force j ; : 
eis c : = | 
2. a ee 'S conservative; work done is independent of path and time. 


mgh = my? = hall e (10)' _ 100 


F 2g 2x10. 29 >" 
mgh = mv? +h 
i, mgh = 5 mv! dy 
then, fh=0 | x 
f=0 
! 2 ( ) 
mgh = mv +fh (In the presence of friction) «| ) 
@ 
P= FW 
P=Fvcos® . OY 
Sl eS 
Fv % 
( 2500 ) 
=. ¢Cos7 | =a 
500x10 
= cos '| — |= 60° ~ 
cos (5) C ) 
. W mee < ) 
" 
<s 2009.8x40 
10x1 
Q.43 F= Figg t Fees 
= 1000+ 100% 10 =11000N 
P=Fv 
P=! 1900x0,50=5500 W=5.5kW 
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Q44 1 =2x60=120s 


E=Pt =6x 120 
E=720J 
mgh 

t 
As,M,=M2=m 


Q4s P= 


h =same 
Rote 
P, t, 
= 20 
15 
a 
3 
ny Rye 
pee 10x10 NS 
5x0.6 
P=3333.3W 


P=3.3kW «> 
Q.47 p= met oe 
P=mgyv ret 
mr 


Row W=1.2KW 
Vv 


P 3000 
P=mgv > v = — = ———_ = 
gv he 1 x10 0.306ms 
5000 
fs, ——x 10x] 
0.49 p=men 1000. 9 ->4.5w 


Work, E 
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Pe PAST PAPER MCQ'S (2008-2019) 


Q.l A force 2i + j has : . 
A) —10 } has moved its point of notion tes from (2,3) to (6,5). What is work done? 


B) +10 Ni 


2 100 joules D) +18 
Q A) 1b00 cnt has been done by an agency in 10 seconds. What is power of agency? 
B) 100 8 ie 
.10 watt 
Q3 i ag on a body equals change in its ___—=—___senerrgy. 
a C) Kinetic. 
B) Potential D) All of these ‘er 
Q.4 Ifa certain force acts on an bj its kineti Ay: 
then work done by the force Bas oe and changes its kinetic energy fro 0 130 J, 
A) 92.5 J 
B) 97.55 Sel 
am yates ; D) 130J 
Q.5 The consumption of energy by 60-watt bulb in 2 seconds is: a e 
A) 20] ‘ C) 30) 
~B) 120) D) 0.02 J 
Q.6 Which one of the following is a non-conservative fore 
A) Electric force C) Grayitat orce 
B) Elastic spring force D) Fricti ce 
Q.7_ If velocity is double, then. 
A) Momentum increase 4 times and K.E increa es 
B) Momentum and K.E remain same 
C) Momentum increases 2 times and K,E increase stant 
D) Momentum increases 2 times an K.& increases 4 times 
Q8 Potential energy per unit volum en by 
A) mgh esa C) gh 


p) msn 


Pp ww 
2017 
09 Total work do >. 
6 
ats F4 ae 
ob Tih 


23456 
©) 8Nm 
bes D) Zero Nm 
Odeo will be zero if angle between Force and displacement “3 
o 
- B) 60° 5. ow spa 
A) 0 ; eight ‘h’ vertically, f is the force of friction uring 
Qal Tf mass ‘mm is droppes from eat at bottom, foliowing equation will be hold: 


downward motion and ‘V 
A) 1 yt engh+ fh ; 
2 D) mgh = 7” + jh 


1 
B) mgh = — - fh 


C) fh=mgh+ tail 


Q.12 


Q.13 


Q.19 
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At what angle work done will be maximum? ¥ 
A) 0° C) 45° 

B) 90° D) 30° 

Which one of the following is a greater work? 

A) +100 J C) —1000 J 

B) -100 J D) +200 J 


The figure shows the force distance curve of a body moving along a straig: tli 
work done by the force: 


th | 
4 ~ 
s 7 13 xm yo 
: Oe 
A) 10) C) 30J ami) | 
B) 20) D) 40) x: 4 
Energy consumed by 60 watt bulb in 2 minutes is equa 23 
A) 7.2 kilo joules C) 120 j i 
B) 720 joules D) 72 


A stone of mass 2.0 kg is dropped from a res 


its velocity at a height of 3.0m above the gr 
A) 12.Sm/s 


B) 6.3m/s /'s 
The rate at which work is being doneis eg 
A) Power ) Density 
B) Energy be D) Force 
An automobile is moving ards with uniform velocity due to the fore 
engine. If that force is th the velocity remaining constant wh: 
total power? as 


A) It does not change ~  C) It is halved 
B) It is squared D) It is doubled | 
Which of the fol is statement shows that no work is done? 4 
A) pushing a car t 


sh it moving C) lifting the weights y 
B) writing amessay/on a page D) the moon orbiting the earth — 


A. ANSWER KEY) 


1 11 1 
oe z 


wh 


st de 


D 
Cc 
Pe 
Ee is 


ma) 


Q.2 
Q.3 


Q.1 


p= m(2v 2m, 

a = 4[ im’ | 

¢ KiE’=4K.E 
=pgh 

re pe 


ee 
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EXPLANATORY NOTES» 


d=(6-2)i+(5-3)j 


d=4i +2] 
W=Fd 
= (2i +}).(4i+2)) 
=8(if)+2(3) ii-Hj=1 \ 
=8+2=10 © 
po ae 
t 10 
According to Work-energy Principle e 
W.Dona body=change in K.E 


W.D ona body=change in P.E (W.D on spring) 
W.Dona body=change in T.E (W.D on mass-spri 
According to work-energy principle 


_ W.D=AK.E Coe 
= 130-65 = 65), 


Pow 

. Oo 
W =Pxt=60x2=120). 
Frictional force is a non iv c 


If velocity is doubled then v 


los 
E=- 
K en 


P=mvy K.E"=5m(2v)" 


k done in closed path is zero. 
= Fdcos@ = Fdcos270° = 0 


mgh = me" + fh 
W = Fdcos0 
0=0° 

w = Fdcos(0) 
w=Fd 
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Qs 


on 
Quis 


given 
Q.14 WHC) UC) HH) + 109 
QAS We Pet = e120 ~ 7200) « 7.2K) 
OM «a0 


P«@2P 
Q.19 Work done in a closed path is zero. 


1000 } 1 @ grester work in options. 


¥, © 626m" 
Gud 

' 
Peafs x 
Peforer 
if F< 2F QS 


CIRCULAR MOTION 
PRACTICE EXERCISE | 


TOPIC-4 


ANGULAR MO ; 
TION, ANGULAR DISPLACEMENT & ANGULAR VELOCITY 


Ql The linear and an r ve ities bout the centre of r f 
: gula 7 iti i i 
it a ; lociti sofa Particle moving abou i 


A) V=oxr Ree 
B) vx@=r i V=rx@ 
te Q.2 Ifa car moves with : @xV=r 
speed is a uniform speed of 2 m s* in a circle of fan - Its angular 
A)4 ! 
* bbe i C) 1.6 rad s! 
oe D) 2.8 ms"! g 


Q.3 A disc of radius R=20 em is rotating about its axis wit lar velocity @ = 20rads" 


0 


4ms' 


fJ 
A) Ims"' j K) 
B) 2ms" D) 4rms"' 
Q.4 Ifa rotating body is moving coun kwise, direction of angular velocity will be 


A) along linear velocity  # C) towards the center 
B) along the axis of rotaté D) away from center 
i stant speed in a horizontal circle, which of the following 


Q.5 For a body moving-awi 


remains constant? 
A) Velocity C) Centripetal force 
B) Acceleration D) Kinetic energy 
Q6 The len second hand of a watch is 1 cm. The velocity vector of the tip of the 
secon readin cm per second is ’ ; ; 
22 4 n 
—— Cc) — D 
* ag) B) 5260 60 ) 4x60 
Q.7 io of angular frequency and linear pes is 
5 ‘ite 
22 sf 
8) wit | 
id rticle is #=(3i+4)) meter and its angular velocity is 


Q8 If the position vector of a pa 
sec then its linear velocity is (in m/s). 


6 = (j+ 2k) rad! ae 
A) (si -67 +3") C) (si -67 +8) 
p) (67-87 +3k) 


B) _(3i -6] +6#) “ 
kets. PRACTICE BOO™ 


= io = Cc C ular * = a 
Q.9 The angular momentum changes form 2 units to 6 units in 4 s, the torque ig s 


U 
A) 1 unit Cc) 3 unit ai 
2 Q 
B) uni D) 4 unit 
Q.10 In uniform circular motion, the factor that remains constant is 
A) Linear velocity C) Centripetal force 
B) Acceleration D) Speed 
Q.11 A flywheel gains a speed of 540 rpm in 6 second. Its angular acceleration is 
A)3 mrad s? C)6 mrad s* ‘ 
ds? . 
B)9 mrad s? D) 12 mra 
Q.12 One end of the string of length 1.0 m is tied to a body of mass 0.5 ki 
vertical circle as shown in figure below. If the angular a ers 
what is the tension in the string when the id is at the topmost poinf\A? 
oa 
L. N fe. 
A)3N C) 1 j 


B) 13N D) 18,.N ga 
Q.13 A particle is moving with constant “Noma ag itself at constant distance f 
fixed point in a given plane. Its motion 
A) Circular motion ~~ 
B) Uniform circular motion 


C) Uniform circular motion with fixed aXis of rotation 

D) Uniform circular moti i rotation not defined 
Q.14 For a particle in uniform re r motion the relation a = r « of accelerations hold.) 

acceleration ‘a’ 


A) Is centripetal accélera’ 
B) Is radial ac io 
Q.15 A point on th 


C) Is tangential acceleration 
D) both A and B 


wheel 4 m in diameter has a velocity of 1600 cm s“. The 
is > 


C) 4 rad s"! 
D) 8 rad s*! 

r speed of a fly wheel making 120 revolutions/minute is 
C) 4z rad/s 

rad/s D) x rad/s 


UHS Topic-4 
= Circular Motion 
Q.i8 


A rigid t yi 
Rid body is rotating about an axis of rotation as shown 


rations of point A to that of B. 
Cy352 
D) 1:6 
passing through the centre and perpendicular tothe 


with slowly increasing angular speed. Thus it has: 
A) radial velocity and radial acceleration Q 


The ratio of angular accele 
A) I: 1 
B)2:3 

Q.19 A wheel rotates about an axis 


B) tangential velocity and radial acceleration 
C) tangential velocity and tangential acceleration 
D) tangential velocity but acceleration having both components 
Q.20 For positive angular displacement the rotation would be x, . 
A) clockwise C) anti-clockwise 


B) parallel D) perpendic 
Q.21 The acceleration of a motor car is 8 m/s. If the dia wheel be 2m. It’s angular 
acceleration will be i) 
A) 8 rad/s? C) | 
B) 16 rad/s 
Q.22 When a wheel Im in diameter makes. ry near speed of point on it’s rim in 
ms" is ~S 
&, 
A) 2n ® Day 
B) 3x e D) 4x 
Q.23 Ten seconds after an st turned on, the fan rotates at 300rev/min. Its average 


angular acceleration is 7 
A) 30 rad/s? C) 30 rev/s : 
B) 3.14 rad/s" D) 500 rev/s 
Q.24 The angular s dian/hour for daily rotation of the earth is 
A) 2x C)4n 
™ 
D) — 
8) ar) 
Q25 T : f a motor rotates at a constant angular speed of 360rev/min. Angle turned 
’ i ian is 
n 1 sec in rad nee 
NS D) 12x 
oe fa clock is 
he minute hand ofa 
neular velocity of t f 
a ae . 1 Cc) ayiads + 
A) —rads 
’ 60 


< T + 
——rads 
D) 3600 


UHS Topic-4 Circular 


a 1ON 
CENTRIPETAL FORCE AND CENTRIPETAL ACCELERAT 
F = mero, F = mv’/r and ac = ro? and ac = v"/r eo 
Q.27 Work done due to centripetal force for a wir 
A) reduced st wi 
B) maximum a j 
Q.28 In case of planets the necessary acceleration Is provided by 


mb force 
A) Gravitational force es pete sa 
B) frictional force 


tion will be: 


Q.29 The force which provides the necessary centripetal force to keep the mud 0.37 
pata seg C) adhesive force ee . 
a Ptlengt a D) gravitational os alk 
Q.30 A small sphere is attached to a cord and rotates in a vert ca pee’ 8 poiggh 
the average speed of the sphere is increased, the cord is pia ly to break 
orientation when the mass is‘at the a 
m SS ; Q.38 
c dD Uf ~~ ; 
he c . 
F 3 7 939 


‘Bee an 
A) bottom point B "point 
top 


B / fp 
B) point C Sire 
Q.31 A stone of mass m tied to a string of h / is’ rotated in a circle with the other 
the string as the centre. The snes thy stone is v. If the string breaks, the stom 
move s AV 
A) Toward the centre of circle »  C) Away from centre of circle 
B) Along the tangent ye. D) All of these d 
Q.32 ~ oar _ off the tyr, Sata moving car in the direction 
) parallel to the movi C) anti i ; 
ous ne ) anti parallel to the moving i 


D f 
Q.33 Two bodies o' ) none of these 
that their pero 
A) R/r 


@ and 5 kg moving in concentric orbits of radii R andi 
¢ same. Then the ratio between their centripetal accelen 


C) Re? z 
es D) PR? 
aes IONARY ORBITS é 
34 A traveli a 
ae Naveling at 20m/sec rounds a curve of radius 100 m, Find the! | 
0 kgm/s? f ’ ; : 
)¥* 10° kem/s? C)S x 10? kamis? A aq 


, D) 4.5 x 103 k 

rticle is moving in a circle of radi — speed 

rected towards the centre of the ntaies MeL re ‘oa 
0) 


a) 


di 
J C) wr 


D) wr? 
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Circular Motion 
Q.36 


Two particle of 
e 
respectively Gall an Masses are revolving in circular paths of radius ri and rz, 
Ps yw Same speed. The ratio of their centripetal force is 


| 0 [%) 
a) | A » (2) 


ry 


37 A body ' ates, 
Q.3 y of mass m is moving in a circle of radius r with a constant speed vy. trey 
f 


done by the centripetal force in moving the body over half the cireumferen 


r 


B) my? x1 
——x tr 
r D) Zero oo 


Q.38 A particle moves in a circle of radius 25 cm at two revoluti Oy eat The 
acceleration of the particle in m/s? is 


circle is 
Vv 2 
r 


A) C) 41° 
B) 8x° D) 2n? & 
Q.39 A stone of mass 250 g is tied to the end of a im" length 1.0 m. It is whirled in a 
horizontal circle with a frequency of 3 Nw the tension in a string? 
2 - 
4 


B) x N , D) 2n? N | 


Q.40 The centripetal force —_ y of mass m in a circle of radius r is 


ay 2 Y C) mero 
r 
B) mra? fe D) both A and B 
i lution of geostationary satellite is 
en ee ee . C) 24 minutes 


5 pier tes D) none of these 
ing round the earth constitutes 


C) Non inertial frame 4 
wee eee D) Both inertial and non-inertial 
i | 


ing i circular orbit around the 
i of unequal masses are revolv' ngina 


Q.42 


4 with a constant speed. Their fime Per 
wi . . 
ill be different D) will depend upon the place of their projection 
pe will depend on their egg earth and the sun is reducing to one fourth, then the number 
44 If the distance A 
Q of days in ome Year approximately oe 
A) 183 D) 365 


B) 129 53 
| PRACTICE BOOK 
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Q.48 The earth (mass = 6x10" ky ) revolves around the sun with an angular y UI 
* 7 = 
«10° rad/s in a circular path of radius |.5x 10" km. The force exerted bY sun. 
is mF 
A) 6x10"°N C) 36x10" A 
8) 18x10 D) 27*10° WN “a 
Q.46 One geostationary satellite covers Z ee Q.2 
A) 60° longitude C) 120° longitude 
183) 120° latitude D) 90° longitude f Q.3 
Q.47 If the earth is at one-fourth of its present distance from the sun, the duration 
will be ve > pre: 
A) one-eighth the present year C) one-sixth ine Pall ye 
B) one-fourth the present year D) half the present y . a Qa 
Q.48 If the distance between the earth and the sun were half its ~~ » the ny "7 
days in year would have been } | 
A) 64.5 C) 182.5 
B) 129 D) 730 
RADIAN 
Q.49  2xr subtends an angle of ‘ Q.5 
A) | radian C)4 n ‘ 
_ B)2 radian D i 0.6 
Q.50 Radian is defined as the angle subtendéd_a nfef of a circle by an A, 
A) are whose length is parallel to the radius e 
B) are whose length is less than the ra Gust citcle 
C) are whose length is greater than the radius of circle 
D) are whose length is equal to dius of circle / . 
at * 
Q8 
2 
2 Qo 
23 Q.10 
S 
se Qn 
25 
Q.12 
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UHS Topic-4 
° Circular Motion 


EXPLANATORY NOTES)) 


Q.1 Relation between |j ity i 
; near and angular Velocity in vector form is 0 = dxf 
v 
Q2 = —=—=Srads-' 
r 04 


Q.3 vero  r=- Ny 
=10x10" x20 Ay 

v=2ms"' QO 
Q.4 Angular velocity is a axial vector So it is always along the axis of rotation ©) 


anwar > 
Pf 


Q.5 As K.E depends upon magnitude of velocity i.e. spec ntal circle as speed is 


constant so K.E remains constant. 4 
Q6 v=ra f) 
2n = QS / 
‘’@ = —rads 
60 
visio ene 
e 60 60 


Q7 o= at A2n To 
ie as 
Q8 vedxr=l0 1 2 £ gps = (8-653 


oe 


AL 4 
Q9 =—=— 
Q.10 As métionis ubiform so magnitude velocity remains same i.e. speed 


x2n _ 540x2m _5, rad/s 


Qi a 60x 6 360 ; 
y= Ro =1.0x4=4ms". Referring to figure, we find that, when the body is 


QS of body = ait ef 
Nx topmost point A, the tension in the string is 


_05x(4)' 95x10 Or T,=8-5=3N 
; 1.0 = 
| {BTS PRACTICE BOOK 


— up 


UHS Topic-4 _ Circular y. 


Qs 


Q.14 


Q.15 


Q.16 
Q.A7 


Q.18 
Q.19 


Q.20 
Q.21 


Q.22 


Only in circular motion, bali remains at constant divans ot a fixed Poiy 
constant distance is called radius. } 
a, =ra 

Here a is tangential acceleration 


it has tangential velocity but acceleration ties 
According to convention in anti-clock wise ~ 


a=ra a Ry 


UHS Topic-4 
% Circular Motion 


y 


n 
O26 0 


| 606 60 
an ; 

0 rads 
O00 


O27) We Fdeosd 


Py > 
Ww bdeos 90" 0 ‘Ny 


Q.28 Because planets are in circular motion so necessary acceleration is provided tripetal 


loree © 
Q.29 Adhesion is clinging of unlike molecules, 
Q.30 At bottom *T" is maximum because T = W + Fe X bd 
Q.31 When centripetal force vanishes objects moves along straight 880s ingent to circle. 
Q.32 The mud’s fies off the tyre of a fast moving car in the direcpi 


i th OR OR 


Q.33 a eRe t: he Me [As T, =T] om 
ey 


O34 Le “ 
1000 x 20? ‘ QO 
100 ne 


ght to the moving car. 


= 4,0«10'kgms” 


acre’ 
mv’ 
eee ‘ ; 
Q.36 ao ae C Y 
Q.37 by feils always zero. 
sO 
‘ deos 90° 
rw =) 
a, = 10" 
= 0,25x(2% 2m) 
» «40 ods” 
, 37 
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O40 Rew 


Qa. ~tete= 
y/ 


v=3.07x10' ms"! j CS 
ae 2x10’ x 4.2 

vy 3.07x 10? ™) 
t =85958second = 1432 minutes 


A satellite which is te a the earth is freely falling object, (a= g) _ 
y 


As time period of satellite isigi 


pa 2ak Yer 
Vv 
T is independ ss 
2 aS 
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Circular Motion 


Q.45 


Q.46 


Q.47 


Q.48 


Q.49 


Q.50 


| meeo! = 6x10" 1.5210" x(2x107)° 
=36x10"'N 


Whole of the populated Earth’s surface can be covered by three correctly positioned satellites. 
One such satellite covers 120° of longitude. ‘ee 


“\2 3 
Since T? « r' -(F) -(3} oTelt 
T 4 8 


According to Kepler's law of periods { . : 
rT a R: x 
w 


(T2/T1)? = (R2/Ri) = ((Ri/2)/R)3 = 1/8 oO 
S=10 . 
2nr =r0 Poe 


T1=1/(2V2)xT\= 0.353 x 36Sdays = 129days. 
0=2nrad 


a a ; i nae 
According to fundamental aN] fradian, when s=r then 0=Ira 


UHS Topic-4 


into 
Q.1 ‘The force required to bend the normally straight path of ® particle into « clresigg 


called i el force. 
A) Traveling 
B) Bending 


Q.2 Linear velocity or tangential velocity of any particle moving in a circular path of 
m with angular velocity 8 rads" will be: 


A) 16 ms” 
B)4 ms" 


i isplacement of 180. Its linear 
Q.3 A wheel of radius 1 m covers an angular — 


A)3.14m 
B) x rad 


* 
2011 ; 
of Radian is a unit of angular displacement which can also be méasued in degrees, Hoy 
‘many radians are equal to one degree? 4 ne \ 
i~ %®/ 
180 eyat. cee x 
a 180 4") 
28 D) x \. ) nd 
Cc) — i Oe 
780 . an iF, 


Q5 


the radius of required orbit? .35 x 10”kg. 
A) 3.59 x 107m C) 6.96 x 10°m 
B) 4.23 x 10’m D) 8.86 x 10’m 
Q.6 A body moves in a e increasing angular velocity. At time t= 6sec, the 
velocity is 27rad/s, Whafiis the radius of circle made by the body where linear 
8icm/s? 
A) 6cm C) 9em 
D) 7em 


oo \ Ftementiateal D) None of these 
' y is moving in a circular path with 
and centripetal acceleration shag constant speed. The magnitude of 


Tangetial 
A) rv" 
B) 0 
6M 
D) Vie 


PAST PAPER 


~..- : 
The moon rotates about its axis, infuture, Scientists may wish to put a satellite 
orbit around the moon such that satellite remains stationary above one point o 


moon’s surface. The period of rotation 6fthe moon about its axis is 27.4 days. Cal 


of minutes hand of mechanical watch is: 


MCO's (2008 2019) 


C) Centrifugal 
D) Centripetal 


C) 10 ms" 


D) 6ms" 


28m 
D) 0.157 m 


C) n/2 radmin 


Centripetal 
0 


0 
vir 
vir 
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SE . Circular Motion 
or 


Q.9 \ wheel starts rotating from rest with angular acceleration of 2 rads? till its angular 
speed becomes 6 rad/s, T 


he angular displacement of the wheel will be equal to 
A) 4 rad C) 12 rad 
libs D) 7 rad 
Qte bie of the following gives the relationship between linear velocity and angular 
velocity? 


A) v= ro C)v=so > 
A) v= 10 D) v= 30 “Ny 


QA} An object is moving along a circular path of radius 4m. Oo be its angular 
displacement if it moves 14m on this circular path? 


A) 5.5 radians C) 5.0 radians on > 
B) 3.5 radians D) 4.5 radia 


© 


UNS Lah acest! 


EXPLANATORY NOTES) 


Q4 


Definition of centripetal force. 


Vero 

=2x8=l6m/s 

S=r0 0= 180° 
=Ixn 0 =180° x 
=nm =3.14m 
2nrad = 360° 


_ (6.67% 10"" x7. aS hn 


# 


NS 
gi \ e) 
8) & 


OSCILLATIONS 
PRACTICE EXERCISE | 


SIMPLE HARMONIC MOTION 
QJ eyes ae traveled by bob of simple pendulum in one vibration is equal to 
B) Twice ' C) Square of Amplitude 

) Twice of Amplitude D) Four Times of Amplitude 


2 A spring of constz P : 4 
Q aaa fetes he is cut into two parts by the ratio of length 1:2, The spri 


: Cy 
Ad. = my 
e “5 A 
2K 
B) — 3K © 
) 3 D) — 


> ( ; 
Q.3 Two springs are connected to a block of mass M placed on friction <7 ce as shown 


in the figure. ; 


If both the spring have a spring constant k, the fre scillation of block is 


B) 1 inte / |M 
2xn\M 

Q.4 If F = 0.08 N and x = 4 cm, then value ‘*K’ is: 

A)2Nm! es C)4Nm"'! 

B)6Nm'! D)8Nm' 


Q.5 A force of 20 N, app’ elastic spring. If the extension produced in the spring is 
10 cm, the spring con e spring is: 
A) 14Nm™ Cc) 18Nm 


- = D) 200 Nm! 
recente wv sine harmonic motion and makes n-complete oscillations in one 
n 


Q.6 A body mov fe frequency? 
sec t is ula : 
second ha : #' C) 2nn reds"! 


A) nra 4 

D) om rads” 

Rae s n 

, ANGULAR FREQUENCY, PHASE DIFFERENCE. EXPRESS 
ade _ DF. RE TERMS OF BOTH FREQUENCY AND ANGULAR FREQUENCY 


EQUATIONS x= x,sin@t ¥ © y,cosat, ¥ = to xi -x? a =-0'x AND ITS USE 
pee akc: $a oscillation of mass M suspended from a spring is 1 sec then the period of 
: the perio 
mass 4M will be: | 
Cc) eae 


| 
A) — sec 
ta D) 4 sec 


3) 2 see 63 
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Qs 


Q9 


Q.10 


Ql 


The dingram represents the variation of pressure with time at # point in 
sound wave is travelling at 340my ', What is the frequency of the wave? 


i> 


A) LSHe C) 1.510" Hz 
B) 5.0* 10? Hz D) 3x10" Hz | 
The graph of acceleration as a function of displacement in S.H.M is 

A) Straight line C) Parabola 


B) Circle D) Ellipse — >." 
The maximum acceleration of a body executing S.H.M is a and m im_ velo 
amplitude is given by: ye 


v 
A) 2 C) va, e 
oe 
2 
B) 2s Dive y 
¥, av, ‘- 
A body moves with simple harmonic motion about . The graph sho 
with time ‘t’ of its displacement x from P. 4 it 


S. 
' 


Which graph shows the variatio’ of its acceleration ‘a’ 


Ae thet hh PAS 
t ; t t Vy, ; é 


A body moves wi Wnd oe 
gee seo makes one complete oscillation in one e 
A) 2 rads"! *’ C) 2nrads” i 
B) Irads" Ww D) peti , 
The d i 

: _ by a body in one complete vibration is 20 en 
* C)Sem 


tant force *F’ acts on a 
Particle movin 
phows the variation with & with simple 
with displacem 


UHS Topie-5 ” 


Oscillations 


Q.15 Equation of a ; 
< : Particle vibrating in c 
frequency is rating in SHM is 2y = 9 «i 
y is y'an8 : 
.) 6m sii Sin 4nt, Its amplitud 
ihe a C) 16m & 4 Hz 
Q.16 Ifa mass of 0.5kg is att D) 4m & 4m rads“ 
act ; ached ¢ i : : 
oscillate with a time veriod ae bg maximum energy stored in it is 0.04J and it 


e and angular 


A) 10cm en the amplitude of motion will be 
B) 80cm C) 20cm 
Q.17 Two springs have force . D) 40 cm 
A) 3:2 constants in the ratio 4:9. Their time periods are in the rati 
B) 1:3 or 


Q.18 The displacement e 


B) 500.cm s*! 


Q.19 When quarter of cycle is i i 
vibes y completed by a body in a cir 


0 Tt 
A) 0 C) 90°, (Sra 


B) 180° ( radian) D)2 ae 

Q.20 A particle executing S.H.M. has an ampli o Its acceleration at a distance of 2 
cm from the mean position is 8 cm s*)Th : max mum speed of the particle is: 
A)8ems! cms! 


B) l6cms" 24cm s! 
Q.21. A particle executes simple harmo tion with an angular velocity of 3.5 rad/sec and 
res| 


maximum acceleration 7.5 m/s? ively. What is the amplitude of oscillations? 
wd C) 0.707m 


D) 0.61m 


A) 0.28m 
B) 0.36m 
Q.22 re a simple harm < has got a displacement of 0.02m and acceleration equal 
2 i t gular frequency of the oscillator is equal to 
to 2m/s? at any ti ©) 100 rad/s 


A) 10 rad/s 
B) 0.1 rad/s P EL ow d and litude of 3 It 
S.H.M. with a period of 6 second and amplitude o cm. Its 


Q.23 A particle 

maximunrs in cm/sec Is ; _ 

e : D) 3x 

ND RELATION 
th she sages a8 is suspended from a rigid support. What minimum 
san pee ae be given so that bob reaches the height of support? 
NY zontal velocity s es ‘Pal 
- bd) Sel, 


B) 3g! F « mple harmonic motion with a time period T. If the 
Q.25 A simple pendulum is executing ae 21%, the percentage increase in the time period 


jum is inc fs 

length of the pendul ed length is 
m of increas C) 21% 
of the pendulu D) 50% 


A) 10% 
B) 30% 65 
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Q.26 If the length of simple pendulum is increased by 300%, then the time periog vas  vH! 
increased by h the 
A) 100% C) 200% Q.36 
B) 300% D) 400% 


Q.27 The length of the seconds’ — on the surface of Earth is Im. Its length op th 
surface of Moon, where g is : th the value of g on the surface of Earth, is 


Q.37 
6 —m 
A) +m C) x 
Q.28 How long must be length of a simple pendulum in order to have a period o} 
A)lm Cc) 50m 
B)0.25m D) 1.5m Na’: 
Q.29 If hollow bob of a simple pendulum be filled with mercury tranout slowly, iy 
time period 
A) Increases continuously C) Decreases continuol 


B) Remains same D) First increas reases 
Q.30 A simple pendulum suspended from ceiling of a lift has'time eriod T when the lift is y 


rest. When the lift falls freely then its 


A) Time period becomes zero C) Accel on be ied zero 
B) Time period is infinite D) sects crt infinity 
Q.31 A pendulum clock is taken into a mine from/suPta f the earth. Its time periods 
d A) Decreases AC) Increases 


B) Remains same D),None of these 
A simple pendulum is oscillating in ni. mow lift starts moving upward with acceleration 
its period will 

A) Increase 4 . ‘ his Remains same 
B) Decrease ad @ D) Cannot produced 
A man measures the pe! cee if imple pendulum inside a stationary lift and findsit it 


be T sec. If the re upwards with an acceleration g/4, then the period of tit 
pendulum will ¢ ; 


oo wa 
Cc | * 
EF ys 
A C) T/4 
D) 275 
Q.34 sim, dul i i i 
— = Ay ulum executing S.H.M. is falling freely along with the support i# 
A) its Periodic time decreases C) its periodic time increases 
B) it does not oscillate at all D) none of these 
Q.35 — of a simple pendulum is at mean position the value of P.E. is: 
~- a mum C) Minimum 


~ D) None of these 


_ 
Qs 6 


Q.37 


Q.38 


Q.39 


Q.40 


Q4I 
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When the length of simple See 
time period is; Pendulum is doubled, then ratio of its new time period to old 
A) 2V2 

/ Cc 
B) -v2 ) v2 


A hollow spherical pend D) 12 
ulu 

thrown out completely, then rd bach with mercu 

A) Increases ime period 


B) Decreases C) Remains the same NY 
D) First increases and then decreases Ny 
ont 


ry has time period T. If mercury is 


NETIC ENERGY AND: p 
MOTION OTENTIAL ENERGY DURING SIMPLE re: 


A particle is moving such that 


the f : ek : 
point as shown (a ean ne a aa QO 


ee 


Which graph best shows the relationship between potenti Ep of the particle and 
the distance ‘r’? re) 


Er Er Er 


A) B) 7 GC) D) 
} | Week ; 
For what displacement Ty oa ipo its maximum value? 


rticle executing S.H.M. is 16 J when it is at its mean Position. 
The kimge Gee elect i imum velocity of the particle 

i kg, then what is the maxim ity pa’ 
navel particle is 0.32 kg, a wie 


D) 10 m/s P . 
e variation with time ‘t’ of kinetic energy Ex of an object 


A) S m/s 
B 
) 0 y rrectly shows th . 
i, ia see _ harmonic motion of period T? 


Cc) 
D) 


UHS Topic-5 0 
Q.42 There is a body having mass m and performing S.H.M. with amplitude a, =— 
restoring force F = — Kx, where x is the displacement. The total energy of by 
upon a 
pipe aa ot ae : at viding te 
Q.43 A particle is executing simple harmonic mo ion an POsiti, 
extreme position, What is the potential energy in terms of total energy (E)? 
A) E/4 C) E2 
B) E/16 _ DES 
FREE, FORCED AND DAMPED OSCILLA T IONS Dd mal 
Q.44 The amplitude of a vibrating body situated in a resistive : ae 
A) Decreases linearly with time C) Remain constanr ime 
B) Decreases exponentially D) inversely proportional to tim 


45° A heavily damped system has a fairly flat resonance curve In: 
: A) Stance ime Bfavh C) Velocity time graph Ss ; 
B) An acceleration time graph D) An amplitude frequency <= 
Q.46 Damping is the process whereby energy is lost from the e a 
A) Body C) Oscillating syst 
B) String : D) All of these 
RESONANCE : ae 
Q.47_ In case of a forced vibration, the resonance wave be e sharp when the 
- A) applied periodic force is small C) qual i all f 
B) damping force is small D) res ce is small ie " 
Q.48 Electrical resonance is observed in 
A) Radio {0} e oven 
B) Both in Radio and microwave oven er in Radio nor in micro 
Q.49 Tuning a radio is an example : 
A) Natural resonance ) Mechanical resonance 
B) Free resonance D) Electrical resonance 


driven harmonic oscillator 


A) Greater than the frequen¢y oPapplied, force ; " 

B) Equal to the frequeftc Sebi force i 
C) Less than the freq Papplied force ‘ 
D) All of them 


~OANSWER KEY 


)) 


Q.50 Resonance occurs when iu _fiatural frequencies of vibration o} 


p | 


nN 
~ 
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q@ *« length of spring me 


af 
For series combination of springs cO 
\ a - 


Vv 
a> 
Q.10 v= ax, 2Ony 


2 
a, =o, 


Q.1T Phase difference between @ and ¥ in S.H.M is 180°. 


ie, dx -¥ 
Q12) @=2nf 
@ = 2n(1) = 2nrads” 


Q.13 In one complete vibration 
S= 4x, 


x =. 20_ Sem 
ok a 
Q.14. F=-Kx>Fa-x 
QS 2y=8sin4z7 
y =4sin 4nt.....(i) 
x= x, sinot.....(ii) 
Comparing equation (i) and (ii) K : 


x, =4m 


ea iets QS 
Q.16 ap RQ 


Se x,0 = = 0125%200= 1200 = =50cms"! 
Ql 


After completing quarter ie body is at ext 


eae ie 
Teme position, ar 
ie 0=90° OR a a ; Ble 
2 > 
Q.20 ¥S=Ox, F +e 


- , ; 
O= /—->y = hed = 8 

\; ,,; {eo *joindeh cee 
PRACTICE 


BOOK 


be 
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: A man/0? : 7.51(3.5%3,5) =0.61m. 
7 Q.22 a=-wy 

w= a/y = 2/0.02 = 100 

@ = 10rad/s, 


= o=X 2n 2n 
Q.23 v,=x,0= x. ( T )=2{ )=nems" Oy 
Q.24 Loss in K.E = Gain in P.E ( \y 
Cea C 
rea =mgl wh=Cl 


v= /2g¢f 
Q.28 %l’ =100% +21%F x" 
Yl" = 121% ‘®) 


or (=1.21¢ 

ri ff.0- 1217 Cy 

T Voce 7 

T= Ji2iretir e 

%age increase in T= ane x 100 = 0.1x 100 = 10% 
* 


x 
Q.26 %l" =100%l + 300%. .s 
%l" = 400% Ye 
or ('=46 a 


T'-T et ee : 
in T= —_—x100= x100=1x100= 100% 


ae 
=-—=-m 
Length of second pendulum at moon 6 ""6 


(/6 
Y <2n _— = 28ec 


«= g/6 
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Q.28 ran =T <4n'(4) 
& 4 


2 
2 tutta Seo 5 025m 


4m’ 4x(3.14) 20 
Q.29 Length of simple pendulum first increase then d 


otaan | =T« Vi 
g 
n 


Q.30 T=27 | 
tel om | 
During free falling, a = g ed) 


ecrease due to change in ¢ 


From surface of earth to center of earthy reases. So ‘T’ increases 
Q.32 When lift accelerating upward T a time period will dee se. 
‘ * : q 
Q.33 In stationary lift T =2 
In upward Ry oe =3; \—— le jé J 
V +a 
at : 4 8 ; 


“% it means that pendulum does not oscillate at all, 
PE; Kx? at mean x = 0 so P.E = 0 


| O56 Tails T« VE here’ = 26 then = JT ; 
Q.37. Position of center of gravity remains unaffected when mere 
length and time period remain the same. “= 
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Oscillations 


i] 


il 
fl— pl— vnj— 


* 
| aaa 
Nl|— 
a 
* 
ow 
| 


AS 
r 


45) 


‘af PKE 2x16 
Q.40 KE = 7m ie ‘paca 032 7100 =10 ms" 


Q.41_ In S.H.M, K.E becomes two times maximum in one vibration. 4, 


- ae 
Q42 T.E= 5 where x, =a © 


Q.43 Aty=A/2, 
Potential energy = 1/2 x kx? Cy 
’ Potential energy = 1/2 x k x A?/2? = 1/4 x 1/2.x 1/4xE 
Q.44_ In damping case, amplitude of vibrati ret exponentially. 
Q.45 aS 


Amplitude 


Q.46 In damping 


Q47 WwW 


. ical resonance. 
ee oven are practical examples of electrical 
Q.48 Radio and microwave 


joi le of electrical resonance. 
i pie era different frequencies becomes equal 
en 


Q.50 Resonance occurs W' 
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PAST PAPER M¢ Q's (2008-2019) u 
Qa. 
i ; ‘ —_ of the bob of a pendulum is a ananee period is: 
13) Doubled D) Increases four times 
runing of the radio is the best example of electrical 
A) Resonance C) Current ‘e 


D) None of these 


8) Resistance 
5 directly proportional to 


The angular frequency of simple epi 


A)l vl at 
B) Wl D) vi/l OY 
portional to the displacement and is “a ards 
bd . 


The acceleration is pro 


position in motion. age 
A) Gravity C) Uniform xX 


B) Simple harmonic D) Projectile O 
meds t e time period of vibr 


If the mass attached with a spring becomes four me 
becomes: oa) 


A) One fourth C)H / 


B) 3/4 D) Double, 
NY 


MH ‘ 
An oscillating body is at mean position at h=0. At t= 7/4 it will be at 


A) Extreme position A, “\C) Between extreme and mean position 
B) Mean position ND D) Beyond extreme position 

In a simple pendulum, the tetiSion of the string is } 

A) gcos 0 4 ve. C) mg cos 0 

B) mg sin 0 ~ *) D) mg 


constant is ‘4? 


A)n ‘Oy C) I/n 
B) D) “n sé 
diagram below, the displacement of an oscillatin 


t does the length ‘PR’ on the tim g particle is plotted against 
Displacement 


What is the RO mass spring system during SHM if the ratio of mass 10 


¢ axis represents? 


0 


A) Twice the frequene 
’ C) Half th 
B) Half the peri alf the frequency 
period D) Twies thie aad 
PRACTICE BOOK period 
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Q.10 A simple harmonic os Oscillations 


B)a=~(20n)x i= ccs 
te m)x 


Q.11 When the length of a simp! i 
‘ave apmeaed Ple pendulum is doubled, find the ratio of the new mes 


ae © v2 \y 
| cS 


B) = 
5 pl: 


i awe 


Q.12 For vibrating mass-spring system, the expression of kin 
‘x’ is given by: 


| 2 
A) pmw( —#) © ze a) 
B) tke , 4) 
- f Cy 


Q.13 In a simple Harmonic Motion wi aN the velocity of the particle at any point 


is: 
A) v=afx =x Wy’ C) v=a,/x, -—x 


D) v=@,/(x-x,) 


B) v= @(x? =x7) 
Q.14 Variation of ampli OW Neect to time for an oscillating object is shown in figure. 
‘\ y, 
Ta. Ee 
Cy ae 
<n NOSE 
y C) Un-damped | 
Oy D) Heavily damped 
NB : 


itical 
icrowave oven is an example of 
PS Food beeen C) Resonance 
sale D) Stationary waves 


B) Overtones 


KETS. PRACTICE BOOK 
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Q,16 


Q.17 


Q.18 


} 


— Qu9 


Q21 


‘5 o d jut 
with pect to 

Potential energy of a mass — ai a 

harmonic motions (SHM) is shown in 


i 
+Xo 


tem du 
presents the total energy of mass spring sys de 


“Ko 


Which of the following re 


va 
id 
By* 7” D) -Xe 
Frequency of simple pendulum of length 9.8 m hess be 
A) 2aHertz C) Pai 
1 
B) . Hertz D) = ere 


A body performs simple harmonic motion with a period of 0.063s. 
of the body is 3.0 ms“, What are the value’ of the amplitud 
frequency @ (rads“')? oA, 
A) Xo = 0.03, m = 100 C) x0 =5.3,@=16 | 


B) xo = 0.19, @ = 16 D) Xo = 3.3, @ = 100 


. 


Mathematical formula bt maximum velocity (vo) for a body exe atin 
motion is ‘ 
A) v,=0x, C) vA=V. h-%4 
Xo 

k t+ 
B) y 7 a -x D) V,=@ ee ah 
What should be the | i Se 
wheres 10 ms ¢ length of a simple pendulum whose period is 6 
A) 98m 
BYT0.8 m rae 
What should be th i ineti se 
rape © ratio of kinetic energy to total energy 
A) ( : 5] 

x, Cc) (x,? =<} 
B) | 

bd) La 
» PRACTICE BOOK 2 
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SS ee ee 


Q.22 Resonance occurs when the dr 
1G > tie iving frequ ; 
B - al WEN: ay 7 “Ol feet the natural fi 
) Less than nat ait requency 
Q.23 The time carla ae D) Equal to the natural frequency 
; to gravity ‘g’ using Peal. simple pendulum depends on its length ‘I’ and acceleration due 
a ‘tor dimension the correct equation for time period is 


A) T=k & where ‘k’ is cons ! 
1 ts constant oTe ie where ‘k” is constant 
_ g 
l 
B) T=k.|— where *k’ j rel ~ 
{t ere *k’ is constant D) Te : . where ‘k’ is constai 
Q.24 Tuning a radio is an example © 
A) Natural resonance C) Mechanical resonan 
B) Free resonance D) Electrical reson 4 
0.25 Angular displacement of a point moving in circle of r: , when displacement of 
projection of this point along vertical diameter of cirele cm, will be: 
A) 30° 1 


C) 
B) 45° D) 
Q.26 A body performing SHM with displacem = (ot +) when t = 0, x= xo. What 


is the value of phase angle 9? : 
A)t t 
B) n/4 b® ) e/2 

‘m’ is 


4 : P oS ‘od 
.27 In mass sprin tem, m ched with spring of constant k’ with time peri 

‘ Tr then aa upset with.the same spring. What will be the time period 
“EF A 


A) 7, = 27, %Y o)T2=271 
B)T2=T1 KS D) T, =1,/N2 


tes S.H.M with frequency {. The frequency of variation of its maximum 


metic energy ist 2. 
bp) 4f 
I season i » gutting ny wens of TE evapende from (6 TES © 
vertical ex Iation is: 
‘Bem, the period of the 056 . c= 
10 
On sec 
ei pes S.H.M h steady phase 
B) 2 sec of a particle performing spall ; 
acceleration velocity of: 
on see and acrietion shows a piss lens over 7" 
relation’ 
A) a sec : D)-* 
B) #/2 bed 
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Q.34 


Q.35 


Q.36 


= 
y is i yhen 
n SH M the kinetic energy of the body is maximum wh 
if n position A 
b ° is at extreme position from the mean. As 
d way down between mean and extreme position cs 


between mean and extreme position 
20 mirco-sec, than what will be the frequen,, F 


somewhere 


If the time period of the oscillation is 
Q.2 


” 
th at ot Ge body? c) 200 ae : 
ew laaaite D) 1000 Hz ~~ 03 
Simple Harmonic Motion of a body is described by which statements <a es 
K: K.E is maximum when displacement x=0 ye 


L: P.E is maximum when x=0 

M : P.E is maximum when x = +x, K ; a4 

\) K and L C) K, Land M ~ | 4 

B) K andM D) Land M : QO 
of natural frequencies y 


When the frequency of the applied force becomes equal to one 
body then the body oscillates with maximum displacement this phenomenon is called, 
C) Reverberation 


A) Heating 
D) Damping 


B) Resonance 


When the length of simple pendulum is,doubled, then’ratio of its new time period to oll 
time period is: 

A) 22 Cyw/2 

B) -v2 D) 12 

In simple harmonic motion, acceleration will be maximum, when object is at: 

A) Maximum displacement frem the’mean position 

B) Center position ‘ : 

C) Mean position 

D) Half of the maximuta displacement from mean position 


ANSWER KEY) 


: HS Topic-5 

4 Di Oscillations 
EXPLAN " 
ATORY NOTES)) 
i 
1 [=2n Relation shows : ‘ 
Q Veg Shows that time period of simple pendulum is independent of the mass of 
the bob. 


Q2 Tuning of the radio is bet example of electrical resonance 


a cial if > 
wee ; cO 


Q4 aa-x, This relation is in S.H.M 
: we 
T =2n,/— 
k 


Q.5 


T'=27T 


Q.6 In S.H.M an oscillating body is at we then at t=T/4 (extreme position) 


Q.7__ Insimple pendulum T = mgco 


ia? 


os  —= 
ram so time period will be half. 


2 2 
pees =o =X 
913 instantancous velocity of SM be és a i 
Q.14 For undamped oscillation. vera a of resonance. 
Q.15 Cooking in microwave que 
Q.16 1.£ remains constant: 
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Q.22 


Q.23 


Q.24 
Q.25 


0) = 


T 0.063 


Qn 0.063 =0.03m 
vexonten(Z]>% = ‘Bac . 


Maximum velocity of S.H.M is v,=0x, - 


] xT? 10(6.28 
rare fe cnt = Cy = 10m 
8 


4n® 43 14) 


At resonance fusing = Fraturat 


T= Ke where ‘k’ is constant. Dimension analysis doesn’t give any info: 
& ex : 


Tuning a radio is an example of electrical resonance. 


Sires, 
—=sin0 


x, 


Ee it 
10 . 


9 =sin”' (0.866) = 0 = 60° 


x =x, at t=0, body start¢from extreme estvan x=x,sin ot+t 


Te on™ fonda me spr rie = 
‘ ing Wg te “gen aa 


K.B=2f; 


T=22 = S2r 9.8 = Ne 
(: Vi00x9.8-"“t0~ 10° 


In SHM acceleration lead the wy by 7/2. 
KPa seni S = he OKE= 5k =max 


petal _ 1000000 
‘ ; 20x10 29 
L is wrong at x =0, 


Frooties = ‘natural ( resonance occured ) 


Te Vota Jf here (’=2¢ then T’= v2r 


a=-w'y 


= 50000 Hz 


+= _ 2 
* >a... = -o'x 


ae 


WAVES 
PRACTICE EXERCISE 


pROGRESSIVE WAVES 
fRANSVERSE AND LONGITUDINAL WAVES 


Q.1 ‘The diagram shows a transverse wa i 
, ve at a i i reli 
the right. The frequency of the wave is 12.5 agg ee Scare Te 
distance Ay 
At the instant shown the displacement is zero at point ‘P’. What< » & time to 
elapse before the displacement is zero at point ‘Q’? 
A) 0.01 s C) 0.03 s 
1) 0.08 s D)0.10s £ 
Q.2 Ina transverse wave the distance between a crest and a meas ual to 


r 
A) > Cc 


r 
2 er 
B)A D)2 vol 
Q.3 Ifa wave travelling at a speed of 130 m/s ans velength of Sm. Then find out the 


frequency of the wave? < 

A) 650 Hz Bsiew Hz 
B) 20 Hz 26 Hz 

Q.4 A sinusoidal wave is traveli d right as shown. Which letter correctly labels 
the amplitude of the wave? 


_—_— a — 


as * 1 wo E =H : 
ct Ni —c—, 
a Sb oe 
B)D be : 
Q5 oflightning flash is heard 3 second after the flash is seen. The distance of the 
metre. The speed of sound is: 
C) 1400 m/s 
D) none of these 
Q water waves pass from deep water into shallow water how do the frequency, wave 
: hange : 
“enn and eet ir Wavelength Speed 
av reo Decreases No change 
A) Increases Decreases Decreases 
a o pers Increases Increases 
*) No chan 
D) None of these ited through solids, liquids and gases? 
: an be transm! E HG 8 
0.7 Which of the followin’ waves ¢ C) Mechanical waves 
A) Transverse Waves D) Longitudinal waves 


B) Electromagnetic waves d 
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Q8 if two sound waves having a phase difference of 
difference of 
A) = Cc) a 
6 
B) /3 D) 3A 
PRINCIPLE OF SUPERPOSITION 
0.9 For beats to be produced 3 
A) Frequency of sources should be different and amplitude should be the same 
B) Frequency of sources should be same and amplitude should be different 
C) Frequency of sources should be same and amplitude should be different 
D) Frequency of sources should be same and amplitude should be the same 
STATIONARY WAVES AND WAVELENGTH OF SOUND WAVES I 
AND STRETCHED STRINGS 
Q.10 The frequency of the first harmonic of a string stretched between tw 


The frequency of the third overtone is A 
e 


60°, then they will have 
Day 


A) 200 Hz C) 400 Hz 


B) 300 Hz D) 600 Hz ; 
Q.11 The fundamental frequency of a closed organ pipe is e frequency of the seg 
overtone is af 


A) 100 Hz C) 200 
B) 150 Hz D)2 
Q.12 With the increase in temperature, the frequency ofthe sound from an organ pipe 


A) decreases \aifis unchanged 
B) increases Bs these y : 
Q.13 The frequency of the fundamental méde ration of an open organ pipe is 400 Hz| 
one end of the pipe is closed, ie, tal frequency will be : 
A) 200 Hz c C) 600 Hz 


B) 400 Hz D) 800 Hz : ; 
Q.14 An organ pipe, open at fined len and another organ pipe, closed at one end, " 


resonate with each othenyif theimengths are in ratio of 
A) 1:1 c _ C)2:1 
Dye 2 


0 called because in them 
edium are not disturbed 
B) the particles O£ the medium do not execute SHM 
C) there suo ow of energy along the wave 
D) the inter ce effect can’t be observed. 
; ome of the nth mode of vibration of a string stretched by a ter 
ass m and length is given by . 


fn [= n {T 
"  2Vme Sse 


(T bee 
B) qa Dy) tet fe e 
2V¥m a 2\m Py 


Q.17 If the string vibrates in ‘n’ loops, the wavelength is given by oan 


2 
= -— / 
A) A, Cy A ea 
B 2/ 
so D) none of these 
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0.18 A eylindrical tut “ _ 

. ube, ope 
oe "Open at both ends has a fundamental f in ai ;' 
dipped vertically in water so that half (ts sas ess 


columea temane of it is in water. The fundamental frequency of air 
A) {/2 
3) 3174 e)t 


D) 2f 


overtones of a vibrating string cl its : 
Hz, the frequency of fundamental is: 5 ee @e* 


A) 350 Hz 


Q.19 If the successive 


C) 140 Hz 


B) 280 Hz D) 70 Hz \y 
Q.20 Ifthe nunitee of loops of a stationary wave are increasing, then 
A) A increases C) A remains same 


: D) A may increase or decrease @ 
Q.21 A string of length 2m fixed between two supports vibrates te ps. The distance 


B)A decreases 


between node and antinode is: 
A) 50 cm C) 100 cm 


B) 200 cm D) 10cm 
Q.22 The distance between two particles in a wave moti ines phase is 


A) f a Oo 
B) * ® 
Q.23 The phase between two concave nie is: 
A) xc 2s @¢ OC) 
4 . 
B) z D) 27 se 
; A Hf th ‘’ of the string is expressed as 
Q.24. When * string re ree loops then the He t) string Pp 
2 


f sound is in motion towards a stationary observer then change in 
s' 


Q.25 Wh ree 0 


‘ »s rease in the velocity of ae 
y Decrease in the velocity of soun 
ency of sound 


C) Increase in frequ ; -y of sound 
D) ocean in both velocity pen an ie 
c : 
0.26 Overtones produced by 4 C) 2f, vas e coe 
A) f, 3f, Sf e+e D) £ 2f, 3c 
r, 5f, 7f josed pi second resonance occurs at 
13) 3f, Sf, 78 «+s a ron iad a 
Q.27 The first reson# 
A) 60cm Dp) 80 cm 
B) 90 em 33 


~ aes OE 


Es. perch MF es 
N 


UHS Topic- 6 = = 
—— — a raves shou air. 1 =a 5 


hat 
28 A sound wave of frequency f and anneal a 
= hat “its speed is independent of the frequency. Wh ich graph correctly 


ime e eS 


Q.29 =a stationary piueetnt waves in a eo closed at one end, a 


t. 
are presen ©) odd 


ee, D) all of these 


B) just multiple of 5 > 
Q.30 Consider a stretched string under tension and fixed at both e 


doubled and the cross-sectional area halved, then the fi 
A) Twice C) Half 


B) Four times D) rat ti 
When the antinodes are all at their extreme i 


A) K.E 


Q3 


B) no harmonics produce ) none of these 4 
Q.33 Progressive waves of freque are superimposed to produce i 
stationary waves in whic nodes are 1.5 m apart. What is f) 
progressive waves? 


B) thermal energy 
Q.32. The organ pipe which is open at both cate 
A) weaker in harmonics Se. cher in harmonics 
300, Hz 


A) 100 ms! ey C) 450m s7 
B)900ms7 D) 200 m s*! 
A tube closed ai \t and containing air produces, when excited, 
note of freq y\512Hz. If the tube is open at both ends, the 
that can be is (in Hz), 
A), p24 : C) 256 
| B)5 D) 128 
LE ECT 
observer i 
ve moves towards source with a velocity uo, then 
f(v-u,) se =r(44s) a 
A 7 a 
(“s t ae 
5 D) f, “(Se “ 


Doppler’s effect is not applicable for: 
A) Microwaves 


B) Electromagnetic waves my prawre 7 


Fra 
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o.” Doppler shift in frequency does depe po! 
7 " é , 

\) The actual frequency of the en rte 

) ve 


) The distance of 
a ¢ of the so ’ 
source fr 4 
C) The velocity of the sikee ‘om the listener 


19) The velocity of the observer 
Q.38 The source is movin 
A) Sometimes inc 6 towards a Stationary obs i 
mes increases and somet erver then the pitch of the sound will Ss 


B) Remains constant imes decreases 
C) Decrease dy 


D) Increase eo 
39 An observ j 
Q er standing at the sea coast observes 54 waves reaching the cast 
e 


r minute. 


If the wavelength A 
a\ Sa gth of the waves is 10 m, find the velocity. 
B) 4 m/s oe ay 
' m/s 
” er Pelt frequency of the whistle of an engine changes i is 6:5 as engine passes a 
utionary observer, If the speed of sound is 352 m/s. Then of engine will be 


A) 22 m/s C)27 m/s 
B) 32 m/s D) 36 S 
Q.41 A source of sound moves towards a stationary 0 ith a speed one third that of 
sound. If the frequency of the sound from t r (0 Hz, the apparent frequency 
of the sound heard by the observer is 
Hz 


A) 67 Hz 
B) 150 Hz 2? 75 Hz 

Q.42 If a Radar system designed in acco ce with the Doppler’s effect, if an airplane is 
moving away from a Rada wavelength of the reflected wave from the air piane 


would be: 


A) Smaller than the. tra ittingavave 
B) Larger than the trans’ : wave 
C) Same as that of he th itting wave 


D) Either snag er than the transmitting wave 
Q43 Stars movie Nw 


s earth shows 


A) blue shift 
B) z 
Dre -A* may be ‘B’ depending upon speed of stars 
Q. navigate and find food by C) echo location 
) ultrasonic D) refraction 
B) amplitude : lains that all the galaxies are receding from us? 
Q.45 Which one of the following €xP C) Black holes 
A) White shift D) Red shift 


13) Neutrons stars . 45012 approaches @ stationary observer at a speed of 33m/s. The 
u ‘ 
in 
e 


O46 A whistle on 
f acy hea 
requency p) 500 


A) 409 
{3) 429 35 
~ ——eeeT, a 
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+e Waves 


Q.47 The source of sound generating of a frequency of 3 kHz reaches an observer with y 1 
speed of 0.5 times the velocity of sound in air. The frequency heard by the Observer is . 
A) | kHz C)4 kHz . 
1) 3 kz D) 6 kHz 
Q48 A whistle producing sound waves of frequencies 9500 Hz and it is *PPTORChing 
stationary person with speed v ms"', The velocity of sound in air is 300 mga ite ° 
person can hear frequencies upto a maximum of 10,000 Hz, the maximum y, ty 
upto which he can hear the whistle is ; 
A)30ms"! C)l0ms! j ; 
B) isms"! D)20ms" SS 
ELECTROMAGNETIC SPECTRUM QS Q. 
Q.49 Which of following has higher momentum (e 
A) Radio waves C) X-rays 
B) Ultraviolet rays D) Red light : xX, ad 7 
Q.50 Choose the correct order with respect to energy Cm Q. 
AJE,,>E..., >E,... C) Ey. < Ex eg eZ 
EY COE D) Es 2B, oe _ 
cu yy Qs 


o 


ANSWER KEY) 
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Q2 


Waves 


EXPLANATORY NOTES) 


The zero displacment at p will moy. 
ove 


ae | : 
Q in is distance away. Period of wave, 


l 
T=. = = Oe tinaea 


ne : | 
ft 125 length takes 0.085, g “avelength takes g (0-08) why 
Distance between two Consecutive crests = 2, cS 


Distance between Consecutive crests and trough = ul 
2 x - 


130 
vfs fay = 2) 5644, 
i os 26Hz =) 
Maximum displacement from mean position 
_ distance 4s ») 


Speed 
i: time Se, 
~ 920 dba AO ) 


Frequency does not depend up: of material. 
Longitudinal waves involve chan the volume and density of the medium. Since all 
media can sustain compre stress, longitudinal waves can be transmitted through all the 


three types of media at 

Ag = 60° = n/3 
AX = N2n x Ay > 3 = M6 
a 


For beats hia equency of sources should be slightly different and amplitude should 


be the sa } | 
ae mean fourth harmonic /, =4,/ 
s 


i i onic 
rgan pipe 24 over tone mean fifth harm 


= 5x50 =250Hz 


0.13 
0.14 


Lh ae 5 sl | 


iat 


ie 


aT 
=— | : 
rig th TRA 


Qr a= tha)! syed ae 
nae 


Q.28 
Q.29 


Q.30 


Q31 


Q.32 


For a closed end 


end organ pi Wh hag 
gan pipe the I* overtone j is 3f and 2™ overtone is Sf and so on 


m 


Secutive antinodes is 


a > 
5 = Xand phase differen = ="* . =* A. - 
6 ry A 2 


Organ pipe, only odd harmonics are produced (i.e. f, 3f, 5 


From figure, th 
‘gure, the length of 2" resonance position is 3 times of the th ®f 1* resonance 
position ce) 
> Ist TeseMgnce prsitions r 8 
nd resaunce posation ‘e) Y) 
mE | 
reel 
Pes ay 
In closed pipe, only odd harmonics are 
f= + Aa where m= pV 6 
27 Vm ! : 
So, f« {Xana f’ —=2 OR f'=2f 
A te i 


Ope, pi 


Pipe. 


FP 


ta(2)s 


Doppler’s effect j 


At extreme ay stored is P.E. 
is 4 


n harmonics because both odd and even harmonics are present in open 


ri 


00)(3) =900ms" 
ental frequency of a closed pipe, f= v/4L= 512Hz 
‘damental frequency of open pipe 


2x 5)2=1024Hz 


is applicable on light and sound waves. 
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From formula Doppler shift in frequency does not depend upon distance 


listener 
0.38 As source is moving towards stationary observe. 
ial i "f= f’> f so pitch will increase. 
v=v, 
54 
).39 =—=0.9Hz 
” ‘ 60 
v =f=(0.9)(10) =9ms" 
f’ veu _ 352+u De; 


40 2 =—— = 
a hi f" v-u 352=u 5 


Q41 f, | M \r 
es 1 


fate 100=> f, = +%100= 15017 


3 

Q.42 Source is moving away from obstéryerso ‘apparent frequency 
increases. 

Q.43 When star is moving towards éarth, according to Doppler’s shi 
blue light has smaller wavelength sovblue shift appears. © 

Q.44  Bals use echolocation to nayigate?’and find food in the dark. To 
sound waves from their mouth,or nose. When sound waves hit an 
Bats use this, to.avoid flying’into objects. 

Q.45_ When galaxies omstars ate receding from us its emitted light v 
colour of spectrum isvred. 

Q46 v' =vi(v—Vapx V 
v’ = 330/(330,— 33) x 450 = SO00Hz - 
QA7 af’ =v/(y™ v,)xf =v/(v—0.5v)x 3kHz = 6kHz 


st 
Q.48 4 = : -}r : ; oa 


10,000 -( 300 
300- 


; }9500 =>v=l5ms" 


Q.49 E=Pc>EaP 

Q.50 E=hf 
Eof 
SY 
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. Waves 
PAS ‘p : 
poo me PERMCO's (2008-2019) 
O.! A standing wave Pattern j 
, 8 formed w , , 
of Wavelength, ed when the length of String is an integral multiple 
\) Triple 
8) Pall C) Half 


neles and traveling in same direction produ 


Q.2 Two waves of slightly different freque paella dy 
\) Interference \Y 
8) Polarization = ee jhe ©) 
eats 


’ oP . 
Q.3 A 2m long pipe is open at both ends, What is its harmonic frequency) 


\) 42.5 Hy. 

LB) 85 Hy rf 
Q.4 Transverse waves cannot be Setup in ‘e) 

\) Metals C) Fluids 


B) Solids D) Soil oy 


Q.5 Speed of the waves is equal to: ) 


AVELS C)B ai 
B)T “D)X 
Q.6 Two waves of slightly different frequencies.andstravelling in the same direction lead to: 
3éat 


A) Stationary Waves s 
13) Interference Both B and C 
Q,7 What is it that we use to calcula spé@eds of distant stars and galaxies? 


A) Doppler Effeet C) Beats 


B) Interference D) All of the above 
Q.8 Speed of light, radio icrowaves in vacuum in: 
A)3* 105 ms! C)3 = 10° ms” 
B) 3 < 10’ ms"! x D) 3 x 108 ms"! 


20 
ed at one end has a length of 25 cm. Wavelength of the 


Q.9 An organ {pipe ke 
fundament: cis C) 100 cm 
A) 25¢ ; D)75¢m 


ing i direction and are out of phase, 
itude are traveling in the same ; 
saves of same amplitu 
resultant wave is: C) Equal to sum of their amplitudes 
A) Zero , litudes D) Equal to half of their amplitude 
"their itudes 
3) Equal to difference ig Alaed cy produces 4 beats with a source of 240 Hz and 8 


0.11 A source ‘Y’ of unknown frequen 


| of 252 Hz. Frequency of the source *Y" is 
dof 2! 


beats with a soun C) 248 Hz 
A) 244 Hz D) 246 Hz 
B) 236 lz “Fi 
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Bony avelength of 
12 The spectrum of star's HEN meme ne ne hat 

OTF he sodium's line is found to be at en, Th rughenst 
when observed in the laboratory, C) Stationary 


A) Moving away from the earth oy etl cowl 
B) Moving towards the north 


stationary ob 
Q. 13 When the source of sound moves towards the : 
apparent frequency ‘fo’ is: ¢ ‘ 
A) f “(4 }s 0) J," 
° 3 
v-u 
B) f.={ \s D) | \s 
vru 
Q. 14 An observer moves with velocity ‘y.’ toward a stationary,source, : 
waves received in one second is , J 
' y hu 
a r=1{ | C) gf } 
V=-H; 
B) f -( =| D) / A\ } 
| 
Q. 15 The red shift measurement of Doppler effect of galaxies indicat . 
A) Expanding C) Stationary 
B) Contracting D) Oscillating 


Q. 16 Ifa wave travelling at a)speed of 130 m/s and has a waveleng 
frequency of the waye? 
A) 650 Hz C) 3.8 x 10? Hz 
B) 20 Hz - D)26Hz 

Q. 17 A méfallicwire of 2m length hooked between two points has | 


Unit length of wire is 0.004 kg/s then fundamehtal freque 
vibPation is: oy 


Mieh2.S Hz 


C) 24 Hz 
. By 48 Hz D) 6.25 Hz 
Hctake Test 2017] 
Q. 18 A source of sound moves towards a st bserve 
ationary o! 
the frequency of the sound from the pacar 100 tie, 
_— heard by the observer is: us 
ite mg 
D) 150 Hz 
KETS. PRACTICE BOOK 
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-— —— Waves 
or ER 


Q. 19 A shock wave is Produced due to 4n earthquake which makes the building move in the 
direction of the Shock Wave. Whi 
\) Longitudinal wave 


ich progressive wave would this be? 
C) Material wave 
B) Transverse wave 


D) Particle wave > 


0.20 The wavele 


ngth of the electromagnetic wave having frequency of 3 kHz will rel 
A) 80 km 


C) 100 km 


B) 140 km D) 120 km ( id, 
Q. 21 What will be the expression for the observed frequency, if the sou = a ie 


ce is 
the observer? KR ® 


\ 
ve O 

\v-u, 

B) { |e 

ven 


vr iver & 


EXPLANATORY NOTES)) 


, is formed when length of string is an 


Q » of Beats 
Q32 tete2 satin 

ara 
Qa ‘sverse Waves cannot be set up in fluids, because they required 
@s \ 


QS Definition of Beats 
Q > We use Doppler’s effect to calculate speed of distant stars apipalate 
QS Radiowaves and microwaves in vacuum travels with speed Oflight (3 If 


A=d 
BPs) Peeper ae 
100 


When two waves are out of phase superpge WPame amplitude h 


When source moved Aahds stationary observer f -| ~ \s 


v-u 


When obser(@amdvs toward <atoomy eaves FH 
se” 
Mans Wee. Ted shifi, univer is expanding. b Be 


c FeTTo. 


100 


o S) 


by 
x 100 = 150 ' 
2v 
Q. 19 Definition of longitudinal waves, 
: suit ry 
9.20 c=f share ~— =100km cs 
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TOPIC-WISE MCQ’s a 
INTERFERENCE OF LIGHT WAVES, CONSTRUCTIVE AND R 1 
INTERFERENCE 
Ou Huygen's conception of secondary waves 
E A) Allow us to find the focal length of a thick lens 
B) Is a geometrical method to find a wavefront 
C) Is used to determine the velocity of light 
D) Is used to explain polarization 
Q.2 Two coherent sources of light can be obtained by 
A) Two different lamps 
B) Two different lamps but of the same power 


C) Two different lamps of same power and having the same colour x 
D) None of the above 
Q.3. By a monochromatic wave, we mean 
A) A single ray C) Wave having avelength 
B) SA single ray of a single colour D) Many “a e colour 
e 


Two identical light sources Si and S2 emit light of sim velength A. These 
will exhibit interference if ) 


A) Their phase differences remain constant QO °F, 

B) Their phases are distributed randomly mS 

C) Their light intensities remain consta 

D) Their light intensities change randomly ; 

©QS Two light sources are said to be entif they are obtained from 
A) Two independent point oh light of the same wavelength 
B) Single point source } 

C) A wide source 


D) Two ordinary bulbs emi 
Two sources of lightar: 


Q.1 


g light of different wavelengths 
erent if they emit rays of 


A) Same wavelefifth 
B) Same ampli HSM ein 
C) Sar wet with constant phase difference 
D) Sar e and wavelength 


YOUNG’S D E SLIT EXPERIMENT, FRINGE 
FRING 


Q.14 
SPACING, DARK AND BI 


Q.7 ain g's double slit experi i it wi : 
§ periment, if the slit widths are in the rati 
. . ae % : q 
intensity at minima to that at maxima will be oa 
A)1 g 
C) 1/9 
B) 1/4 


D) 1/3 


UHS Topic-7 
Q.8 In young’s double s} =ight 
maxima will occas wigs XPeriment With a source f ti : 
c) 


\) Path difference ig 9480 A ated paca 
B) Phase difference js 5 , 
| Me yicsl ) Path differ i 
Q.9 Coherent light incident eget fi ig ad dc ce 
: : 


n : 
© parallel Slits, Si and S2 as shown the diagram 


i S 
sh aie Ay 
Ifa dark fringe occurs a . 
: t P, which of ing gi 
the light wave arriving at P of the following gives Possible phase differences for 
A) 27,41,6n...... ‘ mean ae 3 
Uy ae 
B) 2,2n,30 5 
Oia 1) 
es ria tae tama 
Q.10 Condition for constructive ; 2) 
Peers ructive interference of two coherent : at the path difference 
A) Integral multiple of : C) Integral Se 


B) Odd integral multiple of x i oral multiple of A 


D 
2 
Q.11 When the light from two lamps falls hae interference pattern can be obtain. 


Why is this? 
A) The lamps are not point source ‘~) 
B) The lamps emit light of different amplitude 


C) The light from the lamp is n rent 
D) The light from the lamp is@vhi : 2 
Q.12) Asa result of sand uation herent sources of light, energy is 


A) Redistributed and Gist does not vary with time 


B) Increased 
C) Decrease ne: 
fe nébdistribution changes with time : : 
ht illuminates two narrow parallel slits. The interference pattern 
ed on a screen some distance beyond the slits. Which change 
he dark lines of the interference pattern? 


he screen and the slits 


Q.13 Monochro 
bserv 
paration between ¢ 
ing the distance ancaleone an 
eine the distance between the 
oN i monochromatic light oi ee 

“hy ing monochromatic light 08 = condition will the separation of the bright fringes of 

Q.14 Under which of the me ttern be greatest? 


ae 

A) | Small 

B) | Small» 
: : 

C)| Small — 


? 
D) | Large 


UHS Topic-7 —— 
g slit arrangement shown in the figure, @ pattern of equally sp 
a screen placed = _— 

Stit Slit 


0.15 In the youn 
fringes appear on 


me 
Which quantity, if increase, would cause th 


A)x C)y 
B)d D)! 
Q.16 Position of dark fringes in Young’s double-slit valle: are given by 
L 
=ma— GC) Y, =m 
Ay Ye mi ) Ym Lo 
ge L 
B) Y,, =|m+= |A— D) Y,, =2maA— : 
Yn [m + ;] " ) d an 


Q.17 In young’s double slit experiment, the fringe width depends on ; ey 
A) Wavelength of the light used C) Distance between'the slits and sere 


B) Distance between the slits D) All of them 


Q.18 For which of the following colours will the fringe-width be minimum in t he d 
experiment: | a 
A) Violet C),Red oe 
B) Green : D) Yellow 5 
The distance between two adjacent bright fringes, Ay is " 

2aL 3AL : 
Ay paced 
) d C) , 
AL UL 
B) — carck 
2d D) d 


In Young’s double slit experiment, the band width of fringe is independent 
__ A)distance between the coherent sources C) wavelength of light emitted 
_ B) distance of the scfeentfrom the sources _D) order of the fringe ae 
In set up shown‘in the figure, the two slits S: and S2 are equidistance from t! 
central fringe at ©. is then : : 4 


A) always bright 
BY always dark 
C) either dark or bright depending on the positi 
“4 neither dark not bright r ties 

a Young’s double-slit experiment, the slit s 
. ration 
same fringe spacing on the screen, the pines ep dista at aaa c 


A)2L C) Ve 
E. 


B) LV2 iE 
——- a) 
STICE BOOK 
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,2) What is the path differen Light | 
P dark and bright fringes)? ce between PA and PB on the screen (‘B’ 


and ‘D’ represents | 


A 
A) ~ Q 

v4 © 
: B) - D) 24 1a # 
- 24 Light fi i i i 
0.24 Ligh yes small region of an ordinary incandescent bulb is through a yellow 
z filter and’ then serves as the source for a Young’s doubl ment. Which of the 
following changes would cause the interference pattern t closely spaced? 
S \) Use slits that are closer together C) Use a bl i ofa yellow filter 
s B) Use a light source of lower intensity D) Use e of higher intensity 


s 
inge is expressed as 
») dsind={ m=) “rh 
2 2 
B) 2dsinO=ma ; ind=ma 
Q.26 If the source of light used in a Young slit experiment is changed from red to violet, 
A) the fringes will become bright C) the intensity of minima will increase 


B) consecutive fringes will co D) the central bright fringe will become a dark fringe 
027 In Young’s double slit int periment, if the slits separation is made 3 folds, the 


fringe width becom 
A) 6 fold 
B) 3 fold 


Q25 In Young's double slit experiment, the condition " 


*s 
* 


C) 3/6 fold | 
D) 1/3 fold 
the ratio of maximum to minimum intensities of the fringe 


Q28 In Young’s ex es, ' 
; i herent sources are in the ratio 

— is 4: Ore of the co ren 

)4; ‘ Ps | 


Dylist 


0.29 i ; \ anhale shifted in water, then first maxima will be formed at 
S ng ee . 
n air 
ompared to one formed i cisinns | 
ater D) Static pattern will not be formed 
naller a ae i 
039 Maxima is termed as e} monochromatic light 
\) bright fringe D) dark fringe 
; ta 
03 5) white light the size of an obstacle 


lo observe diffraction, 
order as 
hould be of the same han the wavelength 
'S) should be much i" ngth 
() has no relation to Waver® 


D) should be exactly M2 y aFheg 


UHS Topic QS ee 
in an interference pattern 
rivht fringes are wider than dark fringes 


}) Dark fringes are wider than bright fringe 
) Both dark and bright fringes are of equal width 
1) Central fringes are dimmer than the outer fringes 
0.33 Which of following is conserved when light waves interfere? 
A) Intensity C) Amplitude 


B) Energy D) Momentum 
Q.34 A monochromatic plane wave of speed ‘c’ and wavelength A is diffracted ata 


The time during which a portion of the wavefront XY reaches at ‘P? wi 


Q.35 In which situation does diffraction occur? 
A) A wave bounces back from a surface 
B) A wave passes from one medium into another 
C) A wave passes through an’aperture 
D) Waves from two identical,sources are superposed 


_ DIFFRACTION (BASIG@,PRINGIPLE) 
— Q.36 Diffraction is a characteristic of 


A) particle ~  C) wave 
B) both A and.C D) none of these 
-Q.37 Diffraction effects are 4 
A) morte for sharp edges C) less for cylindrical — 
B) lesSfor round edge " D) less for sharp edge 


Q.38 Mn Giffraction the phenomenon is found to be prosvinens whet the 1 
laPge as compared with the } 


A) aperture of the slit C) size of the slit 
B) number of the slits D) all of these 
Q.39 When the light passes through the pinhole opening, then the spre 
A) interference ‘ C) diffraction - 
B) polarization D) scattering . 
Q.40 Interference and diffraction of light support the: 
A) Electromagnetic nature of light C) Wave nature of light v 
B) Quantum nature of light D) Longitudinal nature o 
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piFFRAC TION GRATING Light 


od! The relation of gratin 


Sf . 7 g eleme 
Number of mb fe alts c) eth tite grating element 
B) —————_— es ruled On it Number of lines ruled on it 
__ Length of grating element D) Distance between the slits 
» wd . . 
Q.42 a seco a radiations X and Y are Pere ies wy 
ensity maximum for ormally on a diffractiomgrating. 


X coinsides with the thi i i 
maximum for Y, What is the ratio Wavelenghtof x 2 thai 8 a 


. a 
wavelenghtof Y ~ ' 
A) 2 
C) 3 x e 


B) 


Niw p|— 


Grating =~ 


Q.43 A source of monochromatic is viewed through diffi ne 
Diffraction 


Monochromatic 


light 


Which of the following causes neinged to increase? 


A) Decreasing the distance between adj ent slits on the grating 
B) Decreasing the wavele monochromatic light 


C) Increasing the distance 0 ‘om grating eee ; ; 
D) Increasing the its of the grating but keeping the slits spacing the same 
(0 lines per mm, its grating element d is equal to 


Q.44 A‘diffraction grat ig 
A) 2 = 10° me a” Pe 
B) 2 x 102 D)2* 10° cm . : é 
t is incident normally on a diffraction grating. It is noted 


e nd order an t the same angle.as the wavelength of 600 nm in 


Q45 A p: weg f white age order spectra practically overlap. Which have wave 
order spectrum appears 4 


te sorte a C) 600 nm 
Om nm D) 900 nm 
y400 nm 
Q46 Unit of grating element? c)m 
; it 
HM “7 | : ig: nee m is incident normally on a plane 
" jolt wave be f 30° to the 
0.47 When monochromatic parsers diffraction lines are formed at angle 0 e 
i : rating, the i 
diffraction g int Le tithe grating? 
normal to the gra ry millimete! 
What is the number of lines P® C) 1000 
hat is the p) 4000 


A) 250 si Aer T 
Ry 4oo 
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Q.48 


Q.49 


Q.50 


\ narrow beam of monochromatic light is incident normally on a diffracn. 

rhird-order diffracted beams are formed at angles of 45° to the original 
What is the highest order of diffracted beam produced by this grating? 
\) 3rd C) Sth 

B) 4th D) 6th 

\ diffraction grating has N lines per unit length and is placed at 90° to 

light of wavelengthi. What is the expression for0, the angle to the 

grating at which the third order diffraction peak ‘is observed? 

| 


Ni 
A) sin@ =—— C) sind=—— 
3NA 3 


Xr 
B) sinO=3NA D) sind = = 


In diffraction grating, the path difference for the constructive 


a ti 
A) C) 3 a~) ; 
B)A A “ ) 


mM 
wh 


Nw NM fr 
— 


tw 
a 
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Q.8 


Q.10 


a __ EXPLANATORY NOTES)) 


Ption of seconda 


Waves j i 
the coherent source TY Waves is a geometrical method to find a wavefront. 


cannot be : 

Monochromatic wave peri sities from two different light sources. 
. > OF single wavelen i 

ne fiateiiadl ; gth not the sing! : 
For interference phase difference Must be constant gle colour. 


When two sources are Obtained from a Single source 


f ; : the wavefront is divided into t rts. 
fonts acts as if they emanated fj 


These two wave 
relationship. 


tom two sources jos, phase 
( 5 Te) 2 vu ; 7 
“he rent souregs Of light produced light of same frequency and constant phase difference. 
Slit width ratio = | :9 


Since slit width ratio is the ratio of intensity and intensity «(am ite, * 
Atl, =19 (e' 
=> aj :a;=1:9=>a,:a, =1:3 


| 
les = (a, +a,)’, Ie =(a, -a,) => 7 2 


1 62 
may 4 
(B, C) For maxima, path difference A= na % 
So form =1, A=A=6320A NO 


In YDSE for dark fringes 
Phase difference = (2n-1)z 


( nz 1,2, i iy Sar Yes * 
For constructive interfe fee 
Path difference ( 


(1 =0,1,2,335e- | 
Light comi © independent sources can’t be coherent 
Ag 
. Sie but remain conserved. : 


UHS Topic-7 Beech 


Al 
Q.21 Atthe aan of screen path difference between two ray Is Zero. 
AL 
Q.23 dsind= nr 

For 2™ order bright fringe n = 2 


Q.20 Ay 


Q.22 Ay= 


E 
jegice 
Q.24 Ay d % 
Ay on 
(A)setow > Dane =? (AY) ane <AY)setow 


Q.25 Condition for bright fringes is dsin® =nd 


AL 
a7 by=— => Aya 
Q y d y d : 
ge (ata) 
Tsim (4,- a,)’ 


(a,+4;) fli 
(a,-4;) A (a6 


ay = 

nd : ; 
As ‘n’ for water“is. greater than air so AY decreases for water 
decreases, tae 


According toud sin 0 = mi, 0 will decrease. - 
Maximum isitermed as bright. 
Condi ionfot diffraction 


Ip interference pattern Ay is of same width for bright and dark fri 


a estay 1S redistributed but remain conserved. 
=ct 


i. 


t=— 
c 


4 Since ~ are three waves till point P 
i So, tat 
c 

Cc) BOOK 
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0 4 )«6DilTraction occurs When & Waive 


936 Diffraction is Characteristics of w, 


03? Diffraction effects are More for sh 
g.38 !n diffraction Wavelength Of light is 
0.39 Bending of light around an Obstacle ; 


Tir 
g.40 Experiments shows waye Nature of light, 
I 


g4l d N oy 
Q42 dsinOe=nA : 
043 sind= me ; QD 


a 


Le fs 
Q44 d= N 500 =2x10 oy 
Q45 d sind =nA d 
A, ite : ‘e) 
Me i n, ae 
046 d 
ey’ 


047 dsind=nd 


' Re 


Q.48 sae nh 


sin, 
sin 0, s 
A Siir =3A 


sinO=3AN 


; 
/ 
Qs4 Path difference (AS) = na | 
. 


n=123.4., 
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PAST PAPER MCQ’s (2008-2019) 


o 1 In Young's Double Slit Experiment, if the distance between slits and sereen j 
) ro spacing becomes: e 
0 C) Doubles of the original value 


\) Zero : i 
13) One D) Half of the original value 


‘BD’ for destructive interference is 
C)d sin 0 
D) 3A 


Q. 2 The path difference 
A)(m + Yaya 
B) ma 


a0 For interference of light waves to take place, the required condition WO : 
A) The path difference of the light waves from the two sources fla 6: 
1) The interfering waves must be non-coherent 
€) The light waves may come from different sources ‘e' 
1D) The light waves must come from two coherent source 
Q.4 The property of bending of light around an obsta¢le and:Spreading of light wav 


geometric shadow of an obstacle is called: : 
A) Diffraction of Light : G uantization of Light f 
B) Polarization of Light AY bere of Light — ny 
ah. \ " 7 

In the diffraction of light round an@ stacle, | the angle of diffraction is increas 
A) The wavelength of incident light waves decreased 
B) The amplitude of the incident light Wave is increased 
C) The wavelength of incidentlight wave is increased 
D) The amplitude ongetnPiigs light wave is decreased 


wee 
Q.6 Anoil film rig, iter surface exhibits colour pattern due to the phenomenon of 


a A) Diffractio C) Interference i: 
| B) Polargaiog D) Surface tension a 


Q.7  Thedistance between two bright or two dark adjacent fringes is math 


/ 


© 
nan 


OAL 

0 C) ay =“ 
B) ay= 4 
pa dl. D) ar=- 


Q.8 In Young’s Double slit experiment, slit separation a = 0.05 em, 


“a slit D = 200 cm, fringes separation x = 0.13 em, then the 


A) = 1.33 *10°m 
B) A= 3.25 «10 Tin 


C)A= 4.55 «109m 
D)A=5.1 <10%m 


Arie 


bE BOOK 


’ Interft 
es [ m +> |4 Where ‘m> “rence's is given by the relation Optic path 
‘m’ is an inte 
will be equal to; Ber, then first dark fringe appear for ‘m’ 
A) = 
3 
C)0 


B) - Ay 
vt OY 
Q. 10 For bright fringe formation the path difference j 
is 


| | 
A)|n+—{A where n= 
| ‘ I Oe te C) (2n+1)4 where n= 0, 


e 
B) nA where n = 0.1.2 (* ! re 
Ae sre orn Dye a? weeks 

) 9 ja Oo areteees 


Q.11 a light emerge from two fine parallel sli dB’ as shown in the figure 
DelOW;: 
al 
If ‘p’ is the position of ‘n' dark from the centre of interference pattern then the 


phase difference between the wave train from ‘A’ and ‘B? is: 


A) nz radian C) 2nz radian 


B) (2n¢ rai D) [n+ 5 eras 


Q.12 Wavelength ich produces second order spectrum on a diffraction grating on 


i ruled at an angle of 30° will be equal to: 
which 500: are leit 


A)6 
Cl D)5x 107m 
+1 


light in place ofa monochromatic light, then: 
d red color will be close to it 

blue color will be closer to It 

Jor will be closer to it 

lor will be closer to it 


Q. ld. In YDSE if we use white 
AyCentre will be bright an 
B) Centre will be bright and 
C) Centre will be dark and red co 
be dark and blue col 


D) Centre will 


es is centimeter, its er ‘ating element wil 
i ins 
ing conta : 


4 
14 4 diffraction grat c)2x ae m 
A)2x 10%nm D) 2x 10"m 


B)2 10° em 
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B01 


0. 15 


Q. 16 


Q.17 


ape ee * 


c for the destructive interference can be written as: 
\ C) As = 2n(A) 

B) As=(n+1/3)A/2 D) As=(2n+1)A/2 

If a light is emitted by a single source passes through two narrow slits 1.00 mm 
rhe interference pattern is observed on @ screen 200 cm away and the 


between the centres of adjacent bright fringes is 2.00 mm, What would ifs 
wavelength of the light? ' 


Path difference 


na 


A) 2pm C)2 pm 

B) 1} pm D) | am Od 
In double slit experiment, the fringe spacing of the diffracted rays nceghaill 
A) the distance between the screen and the slits decreases a e 

B) the wavelength of the diffracted rays increases 


C) the distance from mid points of the slits to the or fringe on the 


increases 
D) the distance between the slits increases Ss 
“1 
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| EXPLANATORY NOTES» 


1 Ay=L— 
ad d 


Light 


Ay’ =2L a 
d 


Ay’ = 2Ay iS 


Q.2 Path difference (d ive j 
(destructive interference) = BD =( ! p Q 


.3 For interfe © of li : bs 

Q bee ae of light waves to take place, light waves must c ha coherent 
Q.4 Definition of diffraction. LY , 

Q.5 Diffraction occurs when 4. > d=size of obstacle. dsi QS 

Q.6 It is due to interference of light web? 


AL 
7 ANes "ae fring spacing ¢ ~ 


LA Dr 
=— > x = 
q = 


x 


Q.8. Ay 
Q.9 Optical P.d = [» +ip put 
Q.10 Optical Pd=nd, n= 0,1, 


Q.11 b= xP, tere 


bs 10; 
Q. 12 Gritting eleme 5000/cm. Sata 
| 
210° (3} 
asin ONG) setae 


sin =X > A= eo 2 
se whit, than centre will be white, although at other places coloured fringes 
NM | wavelegth. Hence, all wavelengths 
v 


Q. 13 In WSE. if weu 
be obtained. At centre, path 


ew interfer constructively- 


difference is zero for al 


MW d=< _ 1107 £9,2x10" =2x10%m 
10 
\ ructive interference. 


Q.15 As =(2n +1)A/2 for dest . 
9107) (1x10 igre 


Q. 16 ay= eke 300x107 


ee 
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POPIC-WISE MCOQO's 
BASIC POSTULATES OF KINETIC THEORY OF GASES 
oO. Which of the following is not an assumption of Kinetic theory? 
\) A finite volume of gas consists of very large number of molecules 
8) The gas molecules are in random motion 
C) Collision between the gas molecules are inelastic 


1) The size of the gas molecules is much smaller than the separation between "a 
PRESSURE EXERTED BY A GAS AND DERIVE THE RELATION PV ‘oO 


> 


py = \™ <4!» and PV = NkT AND PROVE THAT K.E <T FOR a SiNGUe MOLECULp 
3 


Q2 The temperature of a gas at pressure P and volume Y. i279 “. Keeping its volun, 
constant if its temperature is raised to 927°C, then its p will be 
A)2P C) aR sg 
B)4P D)6P-G 


Q3 4 moles of an ideal gas is at 0°C. At constant My} is heated to double its volun 


then its final temperature will be 


aA 
A) 0% whe 
B) 546°C » ACSO)Y¥36.5°C 


| Q4 Ifthe average K.E of gas molecules bec twice then the pressure would become 


A) half JA” e C)twice 
B) quadrupled \* __D) remain same 


QS Pressure of a gas is: 
A) Proportional to the% hd C) Proportional to the absolute temperature 
B) Both “A” and “C” (\ D) Proportional to the volume only 


Q6 The K.E of the noe otion appears as 
A) PLE C) Heat 


B) Temperai D) With P.E or heat 
Q.7 At Folge temperature is increases, then 
A) Col walls will be less 
B) collisions per unit time will increase 


$ will be in straight line 
CoMfisions will not change 


Os of the eat ® #85-sample from 27°C to'327°C, then the initial average aaa 
molecules was E. What will b the average ki energy? 
A) 3278 Cc) mE a 
B) 3006 D) V2E 
Qs The kinetic Theory of gases breaks down most at 
; A) Low Pressure and high Temperature C) High pressure and Low 
1B) Low pressure and low temperature D) High pressure and high 
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< 

g.10 Four gas molecules 
Speed/12 m gt 
What is their root me 
A) 2.0 «10? m so 
B) 4.0 =10? ms"! 

gl The collisions amon 
A) perfectly elastic 
B) inelastic 


Q.12 The average translational K.E. per ple None of them Ay i 
1 


given by: ecule of an ideal gas in terms of Ket 5 | 
' 


Q.13_ In a vessel, the gas at a 


Pressure P. If th 
is doubled, then the res € mass of all molec 


ed and their speed 
ultant pressure will be : 


A) 4P Cp 
B) 2P D) P/2 — 
Q.14 The pressure of a gas is equal to: 
, 
A) 7 of the translational K.E. of the mole “stay olume 
B) Translational K.E. of the molecules in a unit v e 
C) : of the translational K.E. of the s in a unit volume 


Q.15 The pressure exerted on ne 


D) L of the translational K.E. aia ae in a unit volume 
* : 


the container by a gas is due to the fact that the gas 


molecules 
A) Lose their kinetic 
B) Stick to the wa 


Ils 
C) Are accelera' sthe walls ji 
i lision with the walls ; aa 

<a hte no sete ise each of mass small ‘m’, which have velocity ‘v 
leat, wang PAS rticles strike unit area of the surface each second 


rface. On average, 1 pa 


normal ; re on the surface? 
F t is the pressu 

and re elastically. Wha c) i gue 

‘a * D) nmv? 


vessel will be the same provided the gas is of 


Prep nv inside the ; ; 
O17 Th pressure of gas everywhere C) Uniform aesog 
A) Non-uniform density D) are eit SO 
. * HF t 0) i 
B) High density r late of kinetic scalecalek 
ing is a postu mber of mo 
O18 Which of the ee consists of a small nu < Sa raion 
A) A finite volu Repere 


han th 
ig much larger ¢ ‘ * 
B) The size of the molecules is ™ other except during @ collision 


force 
C) Molecules do in no-random mouon . 


D) The gas molecules are 


Heat and 
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Q.19 On which factor does the average kinetic eS oo moleraien Sama er. * 
A) Nature of the gas 2 sie 5 ig 
B) Temperature ) 4 


0.20 A bulb contains one mole of hydrogen mixed with one mole of oxygen at 


erty 
The ratio of rms values of velocity of hydrogen molecules to that of oxygen | ; 
A) 1:16 C) 4:1 ea 
B) 1:4 D) 16:1 


EQUATION OF STATE FOR AN IDEAL GAS AS PV = nRT a j 
the container by the gas molecules is defined as: j 
A) Force per unit volume C) Force per unit en 
B) Mass per unit volume D) Energy per i a sei 
Q.22 Which of the following expression is correct for molar volume Vm 3 


Q.21 Pressure exerted on walls of 


N,RT 
RT AL 
ae go x, 
e 
B) oRT D) NkT 
i P . 2 
Q.23 In the diagram the volume of bulb ‘X’ is twice that 0 . The system ? 


an ideal gas and a steady state is established with the b held at 200 K and ¢ 


There are ‘x’ moles of gas in X. ron 
x — 
A) = ne ) 5 


B) x D) 2x 


What does V represent Ret ms =RT _ 
A) Volume of n moles j C) Mass of 4 g of gas 

D) Volume of 2 moles of gas 
particle interaction is. ; 


C) Repulsive 


A) Attractive ~S 
B) Very ety D) Zero 


72) 


The idealgas is 
A) a) - C)V=nRT 
Dae ; D) PV =nRT 
ie ion ‘PV=nRT” shows which law of physics? 
) Gharles’ law C) Newton’s constant 
Avogadro's law D) Ideal gas law aa 4 


“4 scammed Pressure the graph between volume and absolute temper 
B) Hyperbole —— ©) Straight line 
D)Ellipse = 
The temperature of 1kg of hydrogen gas is same as that of Ikg int 
A) gases have same internal energy ES 
B) Gases radiate energy at the same rate ‘a 
C) The gas molecules 


_D) The gas molecules 


have the same root means square 
have same mean translational K.E 
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Heat and Thermodynamics 


increased by : 4 Molecule 
® factor of 4. What ha $ of an ideal #45 in a closed, rigid container is 
\) It remains the same PPen to the Pressure of the gas? 


1) “ase 4 ; ine 
It increases by a factor of4 C) It increases by a factor of 2 
gst The Temperature gt Which the kineti cee sneer otk 
etic @ 


A) S4°¢ nergy Of a gas molecule is double its value at 27°C is 
3) 327 C) 300k 


‘ok D) 108°C 
(.32 In deriving the equation p_ | 7.4 ee NY 
3° <¥ >in the simple kinetic theory of gases, wt he 


following is not taken as g valid assumption? 
On! 


A ac ive fi “Oe u 
\) Attractive forces between the molecules are negligible ; ; 


B) The v > of the ; 
a ioe bs the molecules is negligible compared with the volume of t 
le molecules suff iol 
suffer negligible change of momentum on co the walls of the 


container 
collisions 


expression relating the 


ression, what does <v?> 


cari ware ; 
pressure ‘p’ to the density p of a gas. p = ‘o eerie Gay 
represents? 
A) The average of the squares of the speeds of s molecules 
B) The most probable value of the squares 6f t s of the gas molecules 
C) The root means squares speed of the g ecules 
e e 


D) The square of average speed of th ules 
Q.34 While deriving the equation for yy a gas we consider the 


A) Rotational motion of molecu © C) Vibrational motion of molecules 
B) Linear motion of molec D) All of these 

Q.35 The absolute temperatu ideal gas is 
A) Directly proportionaltto tational K.E. of gas molecules 


B) Directly proportio 
the pressure of a gas is expressed as 


C) Direetly pro, 
D) Sum of Ke 
; les law, 
0.36 os ses i Pp (constant) 


C) os 7 
D) Px 


olecules 7 
= C) Become maximum 


A) Become minimum D) None of these 
8) Become zero 
the molecules poss C) Only P.E 


938 In an ideal gas, 
itational en 
A) Only KE D) Only gravt erey 


B) K.E and PE both e 
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IC HEAT CAPACITy 
oC 


Cy and are respectively equal to 
ni 
| 


4 


7 | e 
; C) 
: fe } ‘ee 
B) (R, 2) D)(R. 7!) \ 
g49 Calculate the work done if temperature is changes from 0°C to 200°C pe 
atmosphere. Co 


A) 100 cal C) 400 cal 
23) 200 cal D) 800 cal 


g.s0 The molar specific heat constant pressure of an ideal gas is mem of specific 
heat at constant pressure to that at constant volume is? 
A) 9/7 C) 7/5 


B) 8/7 D) 5/7 oy 
. 
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Q7 


down at high pressure and low témperatiire. 


‘EXPLANATORY nores) 


clastic collision, In which momentum and kinetic energy 


ing Charle’s law 


+P Pl P(273 4927) any 
r (273 +27) 


VN 31, 2261, = 2x (27340) = 546K 
> T, =273x2 = 546K => 273°C=> 273°C 
i aN oi 
Pressure is directly proportional to mean K.E | P = Vv < Faas > 


Pa <K.E> 
PaT«<K.E> ; 
As the K.E increases rate of collision increases ands hence heat inc € 


molecule appear as heat. 
As the temperature increases, the average molecular velocity in 
collisions frequency 
E'/E = (273+327)/(273+27) = 600/300 
E'=2E by, , 
KMT is for ideal gases, condition@fian ideal gas is low pressur 


y 2 [MAY VS +R ae 
aps" oo 

__|(v<t0®Y (3192) P(Sxt0")' +(710°) 

| ; 4 


Sint 
"Y7 — 4.610 ms! 


MT eoliision among gas molecules and with walls of contai 
RN cK.E> 


number of molecule per unit volume. : 
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Ap x 
Q.1S Pressure =| —_At 
Area 


Q.16 We know that pressure on the surface by one partic So b 


2mv/t ‘ + 
a area=|m? => p= 2™ LS, 
t 


Pressure exerted by n particles is given NS 
(2 
Peal am a® 
t 
p= n2mv =taiee o 
(i) Yes 
P=2mnv mo 
Q17 P=—p<K,E>=> 


I 
e rce on each other except during a collision. 
“ : i ye ergy of a gas molecule depends only on the absolute temperature of the 
. ‘he average 


gas and is directly proportional to it. 


Q.20 vo = 
4 Neat temperature, 
(Hi Moo) “(5)=4 
(Yad (O, )) Mui.) 
Q21 P=F/A 
ebdate: . of mole 
For molar volume 2 ~ | number 
RT 


T, Vie 
a. -yé IRI = F a 
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Q.23° Given 
V.=2V 


PV. =n, RT, (1) 
PV, =n, RT, (2) 
Dividing Bq. (1) & (2) 
PV, on, RT, 

Pov fy awl, 

Mo -«. T 


PY on : 
Q.24 = RT => Pv=2RT 


We know 
PV = nRT 
» 
ert 
n 
number of moles = 2 
«' volume of 2 mole of gas 
Q.25 In K.M.T, distance between gas moleculestis very large as com) 
inter-particle interaction is zero. 
PV =nRT General gas equation. 
PV=nRT for ideal gas. 
VaT, P-=constant 
From above relativeygraph between V & T is straight i 
T«<K.E> 
Pa<K.E> $ 
Tx <KP% : 


=n ) <K.ED=E 


1, 

RK 7-247 
300 d T, = 300k 
T,= 


ce w “etd 273 
_ %4#327°¢ 
Postulate of KMT, collision is elastic. 
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: 
oss p {A <¥ > 


o.M hor deriving the equation ¢ 
ete " for Pressure of q a8 Wwe 7 : : 
gas | : BAS We consider the linear motion of moleculer. 


OM  Accordign to Boyle's law P | T 
l= constant 


Q38 In “\ 


an ideal gas Molecule don’t ¢ 


kinetic energy, Xert force on each other so P.E =0. So modules Possess 
Q39 AP=P, -P s—my MV = —~2my ( } 
Q40 ~T =constant, Pe ! a © 


7 = PY = constant 


; © 
l 
O41 Pa 7" (According to Boyle,s law) 
Q42 From Charles's law, oy 
Vi/T) = V2/T2 


47,.5/(0+273) = 67/12 


I's = (67*273)/47.5 = 385K QO 
T2= 112°C*® 
0.43 From Boyle’s law, be 


P, Vi = Pz V2 


x10 =4 * V3 Tes Ki 
V2= 10/4 = 2.5ce as 
Q.44 Using Charle’s law, yee 
Vi/T1 = V2/T2 
Vs= Tarts x ge Nggge627)9K(273+27)) « 4 ='900/300% 4 = 120? 


OAS C)-C.FR, Tey 
At yee ure AU, = AU, 
04 9 


= imum ; F 
So, AU = maxim temperature, its internal energy remains the same 


: is pressed at a constant 
0 ee of the gas depends only on its temperature, 
-ause the in 


04 ¢,-c.=R, 1 /EeT 
049 We pay = RAT 

W > 2calK-! * 200K 
W © 400cal, 

050 c,- 1:2 

c “Cp R= 7R/2-R 
= CC, ~ (TR2WSRA 


= 5R/2 
y= 7/5 
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PAST PAPER MCQ’s (2008-2019) 


Q. 1. The value of universal; Gas Constant ‘R’ is; Bad 
; A)8 314 Jmol?K"! C) 1.38 Jmol'K"! 


B) 1.38 Jmol!K? D) 8.314 Jmol"'K"! 


Q.2 The value of universal gas constant is re, 
A) 8.314 Jmol'K"! C) 7.23 Jmol'K 


B) 8.324 Jmol'K"! D) 1.00 Jmol"'K*! 


; joes BS 
Q.3 Which one of the following is a postulate of kinetic theory of gases? 
A) Molecules do not exert force on each other 
B) The size of molecules is much larger than separation between the molecules™ 
C) A finite volume of gas consists of a very small number ae vs 
e 
w 


D) The gas molecules are not in random motion 


Q.4 Which of the following is the expression of root me: 
number of molecules contained in the container? 


A) Vi +V;+...4Vi, C) 
N 
os 
B) FV, tent Vy 
N 


For a gas of volume V in its cis ate, if the pressure does char 


total kinetic energy of gas is constan ‘ause 
A) Collisions between gas m 'S occur 


B) Collisions between Fy Ge s occur linearly 
C) Collisions mustybe Cy 
i ic 


© 
in 


D) Collisions mus 


inder? 


Q.6 Which of on is expression of mean square speed of 
ined,i 


N 
2 and O2 both are at thermal equilibrium at temperature 300 K 


times massive than hydrogen, Root mean Square speed of hydrogen 


A) 4 times root mean square of oxygen C) 16 mean square of 


B) ; root mean square of oxygen D) 16 root mean square of ox 
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mE : 7 Heat and Thermodynamics 


\ gas sample contai 

os ntains 

: nome : three Molecules each hay " P 
the an square speed? aving speeds Im/s, 2m/s and 3m/s. What is 
A) 14/3m/s 


=. 


C) 2m/s 


D) Vi423 m/s 
9 What is the fact , 3 m/s 
Q.9 or upon whi ie 
A) Change in volume ich change in internal energy and ideal gas depends? NY 


B) Changed in . daa are 
. ae “—< * pi and temperature D) Path followed to change internal en 
0. ersal gas constant is: 


13) 6m/s 


A) 8.314 J mol 'K* C) 100 J mol 'K! 
2 4 ; . 
B) 8.32 J mol'K? inlay hia, 
nan ty sw i 
Qi A gas containing N number of molecules of gas having mass of eac bie at in acute 
container having length of each side a. what is the density of gas coi im enti? 
\) Nia? C) Nm/a? 
B) m/a D) Naim 


Q. 12. In general gas equation PV = nRT, n represents cis or of moles of gas. Which of 
the following represents the relation of n? 


‘ne Roe 


B)n=N/Na Na 


Q. 13. Root mean square velocity of a ga Pe ‘P? and density ‘p’ is given by 
: 3p oe 
A) r : y 2 
1 p 
; # Bp 
B) Jos D) 
7 p 


2 a goer 
. Q.14 The relation —= "JK" ina gas law is known as 


, nt C) Newton’s constant 

A) van D) Boltzmann’s constant : 

. 0 B) Charles.cor tion PV = nRT, 0 represents the number of moles of gas. Which of 
15 6 , qua 


5 In gene i 
the represents the relation of n? 
Ayr 

RB = 


Ig 
C) n= Na/N 
D) n=N+#Na 
/Na 


olecules at 273K, if the mean square speed is <v*> 500m?7/s* 
irm . 3, 

ditions is 6kg/m": 
r these con C) 1 x 10 Pa 


Dp) 2.7 x 10° Pa 
in cylinder whose pressure is 2.5 * 10° Pa. 


y 

t 

= Q. 1A\pstimate pressure of @ 
and density of air unde 

A) 2,5 « 10° Pa 


a 
B) 1 x 10°Pa . volume 1 x 10° m 
0.17 Onc as occupies VO val to: 
y) me al a of cylinder will be eat C) 370K 
e tempe D) 390K 
A) 300K 


B) 227K 121 
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Q. 18 The rms speed of gas molecules is: 


Q.19 


Q. 20 


Q. 21 


Q. 23 


_B)20 x 


Heat and 


3kT 
m Cc) — 
, r m 
UAT 2 
D) i.) 
ia UT 
Find the mean translational kinetic energy of ideal path ne gas at 17°C, 
A)6.21* 10!5 C) 6.21 * 10 


B)S* 1074 D)6« 107!) 
If one mole of an ideal gas is heated at constant pressure, reg 


7 
ics can be written as: x ; 

thermodynamics tp be wri C)C,ATS Ga 

A) CpAT = C\AT+PAV ee y 

B) CLAT = CpAT+PAT D) ACVT = ACy 

If Cy =5/2 R, Cy willbe 

A) LR C) HR a 

B) 24K D) 7 pn 


The sum of all forms of molecular energies kinétie and potential) of a sub 
termed us? ™~ \? bart i 
A) internal energy Pn yY neat energy 

1) elastic energy ‘\ ) D) absolute energy 
Molecules of a gas at constant pressilte“for a fixed amount of gas have average kine 


energy X. Increasing mma from 27°C to 327°C, average K.E. of molecule 


become: 


A) 200 X ve ee C) 300 X 
% ba 


JHs Tores 


EXPLANATORY NOTES) 


Q.! Value of *R’ iS 8.314 J mo! Mel 
Q.2 Value of RY =8:314 9 moflye! 


0.3 Molecules do NOt exert force on each ot! 
— her, 
\Vevi-—--0-0 S 
4 Vee =e uindetad ts eo 
N ae \ 
Q.5 For a gas of volume 


V in its e 
eee ui : 
total K.E of gas is con quilibrium state, of pressure does not ae) then 


stant because collision must be elastic. 


“ K 
4 ze QS 
Q.7 = yg at T= same for both, 
rie _ fi fei rae Pre 
was oe a tS eM q) ; 
a: 2? +3? ‘e) ~) 
8 Vie / 
Q ih 3 -< ~ 
Q.9 Change in internal energy an ideal pa dn temperature according to given options. 


Q.10 R=8.314 Jmot'K! 
mass of gas _ mN 


Veme-2 


Q. 1 p= = ss — 
Q.12 n nig of mole, ns 

= 
Q.13 P Pev' >= “*N im 

ae i] 
Q.14 Boltzmann om "he = 1.38% 10° JK 
0.15 1 = mbar of poles. n= NINA 


~ ©, 500 =10'Pa 
py _(28x10°)(\ ae 


) mr for n=l Te eh ald 


OM Pp 


| aint 
 _ goox io” Ho6x 107 
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Q.20 Q, AU +W 
Q,AT = C\AT + PAV 
Q, 21 
CC )SR 
C,=C; +R 
SR 5R+2R _7R 
= aoe R= =— 
2 2 2 


Q. 22 Definition of internal energy. 
Here T, =27°C =300K, 1 eye 600K 


Q. 23 
5 
phe pepe, sh E> ee ee 
3k bit <iKB> x’ 600 2 


= x'=2x 


_ELECTROSTATics 
_PRACTICE | E EXERCISE 


a, 


COUL OMB'S LAW 
gi F is the force betwe 
constant K, then on removing the coutentc ae a hte soracteeog, 
m, the 


tr 
er ’ “id between the charges becom Sy 
C+) ae 
VK 
B) FK F } 
D) — 
K 


2 If the distance betwee 


n two-point ch ii 
will be Pp arges to becomes double (e coulomb’s force 


©n two points 


Q 


I 
\) . 
? C) 4F 


B) 21 


Q3 The force between two point charges placed in ors air is Te by a medium of 
relative permittivity ¢,, the force is reduced >. 


& 
Q4 Two point charges are se “distance of 4 m. The force between them is 4 N. 
What is the force between the gha es, When the distance between them is 1 m 
A) 16 N C) 64N 
B) IN D)32N 
ith charges + 2Q and —Q are separated by some distance, and 


j er fre other. They are joined by a conducting wire, which is then 
‘tween them will now be. 


Preighe. Th C) F/2 
B) I Dre | i 
06 wh ieee removed from a neutral metal plate, the electric charge on it is 
. /he electro’ 
(couse j C)-1.6 
ly p) to!” 


a force of 40N. If a charge of 


B) h other with 
5 +8 C repel eau 
Q.7 NY? point charges Reaver force between them will become: 


-5nC is added to each of the, C) #20 


A) -10N D) -20N 
B) +10 N +6 C repel each other with a force of 12 N. Ifa charge of -2 C is 
nd 


OK Iwo point charges igre es, the force will now 
given to each of these charg! 


A) zero 
13) ® N (attractive) 


MOTs PRACTICE BOOK 


ow be 
C)8N (repulsive) 
Dp) 16N (attractive) 


oy: ‘g absolute oF 
Q.9 Relative permittivity of a material is 10, die 10” F/m 


ya Rsx to? Fin 

A) Se D) 10 F/m 

aye 8sxi0 '' F/m it is 
eon 

, electrons are removed from a conductor oe oC 


Pp) neutral 


i STRENGTH 
ELECTRIC FIELD STRENGTH E= wa FOR THE FIELD | 
tenalty E is such that an electron plac 
qual to its weight, E is given by 


actual perm 


Q.10 Twe 
4) 1.6x 107%C 
x toPrC 


Q.1l The magnitude of electric in 
experience an electrical force ¢ 


+ Mg 
A) mge C) Fan 
- eg 
B) — p) 
mg m — : 
Q.12 An electric field exists in the space between two charged metal plates. a 
iX ; 
! 
| 
\ 
' 
a. ee 
Which graph shows the variation of electric field, strength”E with | 


along the line XY? 


E 
= E 


A) B) C) D) 
The electric field intensity af a point 20 cm away from a charge of 
A) 4.5x10°N/G 

C) 3.5x10°N/C 
B) 3.5x10°NLC D) 4.5x10°N/C 


The weight of proton (mass = 1.67 x 10-27 
peiguced by eleetric foree. Then the electri 
A) 10% Vist 

B) 10°? Van-! i ve ss ie 
A hollow sphere of copper is Positively charged. Then tie electric fiel 


A) thé same as the field at the surf: 4 
Byless then the field at the surface mea zero = at than the aa 
ero 


Two metal plates have i 

potential diffe ( 
particle of mass 1.96 x 10-5 kg is held spat a 300 V and are 0: 
Then the electric field is embry between t 
A)3*10° Vm! 


B)3Vm' 


kg) on entering in a ve 
¢ field strength is 


C)3 © 108 Vv pt 
D)3« 194 y art 
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HS Tepie.9 
0 
+ The separation of the 


is increased by a factor 


B)2s Car 
- . D)8 EF ‘ee 
lO CALCULATE pur 
tow ULATE THe FIELD STRENGTH Ay 
Q.18 Two plates are 2em 


“part. Ifa potential di 
plates. The electric field betw, ‘Al difference of 10 volt 5 is applied between the 
A) 20 WC “tween the plates Will be 


B) 250 N/C C) 500 N/C xX e 
D) 250 N/C 


0.19 Two plates are lem apart and Lina) 
the po i ; ; 
electric field between the plates is Potential difference bet m is 10 volts. The 
\N)IONC! 


C) 10 st 
B) SOON C* a es 
9.20 Electrie field Strength at a point between oppositely cha plates is E. If the distance 
between plates is reduced to half, what will bet wl of electric intensity? 
) 


A) 4E ~*~ Ce) 
B) E/2 De 
ELECTRIC FIELD LINES or) 


Q.21 The amount of work done in joule in ca a charge +q along the closed path PQRSP 
hetween the oppositely charged metal'platesis (where E is electric field between the plates) 


A) Zero 
py 2 
B) gkfm + SR+ SP) & 
» harge on its 


conductor has ¢ C) Middle point 


0.22 Aas 
\) Outside surface DP) Inner surface 


13) Surrounding two similar charges is region where 
823 Neutral zone in electric field of 
gative 


h positive and 


resent 
4 - charges are p 5 a »s are sent 
\) Both positive and ne negative charges are pre: 
3) F-qual quantity of bot 


» exists 
() An clectric dipole ex" 
D) No electric field line pase 


~_ Ses . St oe 


UHS Topic: _ 
ene ity of a positive electric 
Q.24 Which diagram recent the electric field in the vicinity 


magnitude Q? 


“= \h 


 3RERME>es> ror 


i 


= 


D) 7 
d two electrons X and 


C) 
eld near a point charge an 


A) B) - 
Q.25 The diagram shows the electric fi 


i, 


eY 


Which row describe the forces acting on X and Y? _ 


radially inwards 
radially inwards 


radially outwards 

D) radially outwards d@»~ \f we than force on Y 

Q.26 A charged particle of mass 0.003 Ne tationary in space by placing 
downward direction of electric field foR0 /C. Then the magnitude of the cha 
A) 5x10“C >) -18* 10°C ‘ 


B) 5x10°"C yy’ D) -5x 10°C 


ELECTRIC POTENTIAL ee ‘4 
).27 Two charged spheres i em and 15 cm are connected by a thin wire, No 


han force on Y 


will flow, if they ha 
A) The same ie 0 C) The same energy 
B) The work D) The same field on their surface ~ 


12 J of wor! ne against an existing electric field to take a charge 0 
from A to ibe e potential difference between B and A. 


phar C12v 


th, D) 12 V 
2 nay points in an electric field. If the work done in ca’ 
3 aes rge from A to B is 16.0 joule the ee difference 
re C)4Vv 
"0 V D) 16V ‘ 
ential due to charge q at distance Im is SV, at distance 3m 


C) "y 
3 
2 


D).Vv 
5 


ropie-9 


e ele : : Electrostatics 
0 “ slectri¢ potential at the Surface of an atomi 


oy © nucleus (Z = 50) of radius 9.0 x 10-5 m 


noe 10 ¥V C)8 = los y 
\ capacitor with air D) 80 Vv 


4S the diel 
cetric is charged to a potential of 100 volt. If the space 


0.2 
4 between the plate is ho 
s w . 
filled with a dielectric of dielectric constant 10, the en 


difference between the 
] 
4) 1000 \ Plites will be 


B) 100 V C)10V rs 


ars , D)OV 
)45 Figure shows three points A 
“iy perpendicular and BC i paral pion (ibe ahaa eae 


here field lines. Then which of the fol old 
good, Where Va,Vp a : n which of the follo s 
reapectivedl nd Ve represent the electric potential at points and C 
>=. aw 2 
_ 


—_____. 
\) Va= Va = Ve C) Va=Va< Ve 
B) Va= Vu>Ve D) eS 


Q34 Value of potential at a point due toa point charge is 


\) A Inversely proportional to square of the distan Af) 
13) Directly proportional to square of the distance G, 
C) Inversely proportional to the distance 


1) Directly proportional to the distane 
0.35 When one electron is taken towards t electron, then the electric potential energy 
of the system gay 
\) Decreases  ¢ 
3) Increases | Yes 
C) Remains unchanged XK! 


D) Becomes zero d 
GRAVITATIONAL FORCE AND ELECTRIC FORCE 


; A i __ force 
0.36 Electrostatic mS Pe ineacaive feats 
r 


\) attractive 
i D) none of these 
13) may be attrac’ ulsive bie ; 
» 2 z to the gravitational force is 

0.37 FE lectrostati re ompared C) very strong 
\) Very Wea D) half of the gravitational field 
B) equal 

CAPACITANC 


4 A CAPACITOR. 3F parallel plate capacitor, if the separation between 
38 WwW 


area of the plates 0! 
is Simm C) 9.281109 m? 


P . My 
A) Ryo94 = 10" me D) 12.981 10° m 
5 ” me? i i ic constant 5 has been used, 
B) 4.529% 10° m ich a dielectric of dielectri 1 used 
039 The capacity of a condenser ure her with dielectric constant 20, the capacity will 


anot 
is C. If the dielectric is replaced by 


become rg 
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4 capacitor of capacitance C is connected to battery of emf el 
seen dielectric of strength ér is inserted between the paral the 


then the charge on the capacitor is 


o40 


oth 
é, 
CV D) none of these 
0.41 The space between the plates of a capacitor is filled by a dielectric co | 
capacitance of the capacitor 
yr bya ph k C) decreases by a factor Lf 
B) increases by a factor k? D) decreases by a factor k 
Q.42 As in figure shown, if a capacitor C is charged by connecting it with resi , 


energy is given by the battery will be 


Cc 
R ~ 
V A 
A) top C) Less thait —~ CL 7 if 
2 2 j A 
oy pe 
B) More than ate D) Zero * A 
a 4 F B 
Q.43 A capacitor of capacitance 2uF is connected With a battery of 12 volt, the 2 
is equal to: ; ; 
A) 2.5 x 10°C Cy2.4x 10°C 
B)2.4x 10°C D) 2.5 x 10°C 3 
Q.44 If an insulating material \called dielectric is introduced between { id 
capacitance of capacitor is; a 
Ag,£ Ag, €, : 
Ay Sa : ‘oMr 
a” o- A 
Ad 
ae py 2Ade.8 q 
£8, d ; 
Ifa 2 uF capaeitoribas a charge of 20 uC, the potential difference b 
A) 10.V C)20V 2 
B) 0) Jas D)50.V , : 
Capacitance with air is 10F, if a dielectric of £,= 100 is inserted then n : 
en C) 10 wF ; . 
ety as D) 100 F 3 


_ ENERGY STORED IN CAPACITOR 


J 
Q.47 The oo, Stored between the plates of a capacitor in not rep ’ 
A) U= a C) vet. 
2 2C ‘ 
B) U=29V p)u=t" 
2 
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he 


red 


the 


} 
0.4 


0.50 


J 


votential Minnie Electrostatics 
ce across th z = 
its ene > s © tw 
en its energy stored in it will be: two plates of a parallel plate capacitor is doubled 


the fT 
I 


C) 4 times 


The energy stored in q capacit : D) remains same 
; Or of capaci . 4 F F 
difference V between its plates, may Ae ee ee O wie er th 
8, : 
7 n 
h 
e 


; ¢ obtained by calculati 
sppropriate graph, Whi é y calculating the area un 
va : a et ag graph shows the correct relationship between a pair Of,t 
; » and in addition shows a shaded area which cre 


energy stored in the capacitor? 
‘ : 
( : / . 
Yy P 


6 times 


Q V 
\) B) Cc) + D): 

If a 10 F capacitor is to have an energy content of 20 J, it must be placed across a 
potential difference of 


A) 4 volts ‘olts 


B) 9 volts i % 1 volt 


SWER KEY) 


x 


Ez c 
(a * 12 


41 


a 


lal e|=|o] =) 4 


43 


r 
>Lol>|=|=|=|>|=|>|>) 


131 


eee) 
ne |" ¥t 
ay.) . 


B 


EXPLANATORY NOTES) 


Qi As 
aan od 
F=—=— =K 
eee 
F=KP 
Q2. ifr=2r 
c F 


Q.3 F= kaa, 


Q4 p= MMe Poe 20) 
r 
eae as 
A if linc Q 
ae “16 > 
Re Cop 


, =4x16=64N 


When two balls are connected by,a conducting wire the net charge is (2Q-Q) i.e Q and Qis 
divided equally between t I ' 


Fx2Q* (i) 
r-(3) © 


equation (i) 


If 10°” electrons removed from a neutral plate, then electric charge is + 16C. ia < 


FE Q.7 _ Insecond case, charges will be -2uCand+3yC Since FUQQ, ie. ae 
F QQ, _40_ 3x8. a 


_ 
= 


PQQ Faded A= ON Atracive 
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es Electrostatics 
7 | Hecause +2 


© charge wi 
enarge will become Neutral with 20 charge. 


If two electron are rem 
oved from a ¢ 
; conductor 


qe 2e' @2xl6x1o"%G 
4,.2x10"C 


a SY 
el me 
me ( ; 
e 
Electric field between two oppositely charged plates is uniform, aw a 
kq p. 9x10" x2x10 : 


i (20x107) of 


£ =4,5x10°N/C 
oF, Nb, LSTxITT IO igtyvin? 
f=" 16x10" S , 


the charge on it is equal to 2 proton 
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V 


Hlectrostatic 

4 Sectrostatic constant is greater than gravitational constant, 
on Woheve (= 4 5 4, Cd, InSni0" 

_— 


ve 


ves are ius away from positive charge. 
ence a force towatds positive, F = 4 = Fey 
1 = mg 

003 « 1" "10 soc 
i 610 


rrent flows from higher potential to lower potential, 


W 12 : 
1200\ 
Q 0.01 
Ww 16 
4V 
a 4 


q, /¢ 

q f, 

ae ee. es 5 oy 
bx ex V, => V, == x—x5= V, == 

mh & : ; 3° q" = Vv, hoes Y 


y Of the system will be given by = EM(-e) __e* 
: dre dae 


force may be attractive or repulsive b 
force as compared to the gravitational force is 


&, tia" 1.69% 10" mm? 


kq se 
oO 
( 


tie, 


Electrostatics 


Q39 ° ‘Cc @ tenes 
qd cK 5p 7G e4C 


s, Q=CYV lso C- 
go As’ > also Cae, and 
V=V then Q 
0 =6, CV, 


QAL Cues =~ = Cyay 0 i 


Q.42_ Energy stored in a capacitor and s S 
oo ae ‘ome loss Of energy in the form of heat in aay 


Q=2x10°x12 


Q=2.4x10%C 

_ Abe * 
BM Cams aad 
a Sy © 


_Q_ 20x10* A 
Oo Sai9® = lOvol "a 
Q.46 As, 4s 


Ca = Sex Gre 


C=100x10 4 QS 
C=1000F ne) 


Q47 As we know, 
@ GY: 

Le Vs = 

2c Jes : | 

but ul #2qV : : 


Q48 E=-CV' >G& 


V'=2V SS 
Ea 
Q49, Q EV Sw 


ae onstant, it may be found by V-Q graph. Then we can find energy by 


ric 


0.58 As we know, 
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PAST PAPER MCQ (2008 201) 


-_~ Tem 


rence of 3.0 Y_ 
Q. 1 A particle carrying charge of 2e falls through a seam 
“ne ired by it: 
cee raed 016310" 
B) 91x 10" B60 5s int to another 
Q.2 The work done in moving a unit positive charge from one po 


slectric field is a measure of: ; oe 
Ke Capacitance C) Intensity of electric field 


: ; n two poin 
B) Potential difference between two points —__D) Resistance betwee Re oS 


Q. 3 Electric intensity is a vector quantity and its direction is Q 
A) Perpendicular to the direction of field 
8) Opposite to the direction of force x ® 
C) Ata certain angle 


D) Along the direction of force 


Q.4 The magnitude of an electric field between two separgt es can be calculated by 
Relation hea, 
A) AV = Ed C) AV Ged 


B) AV =E/d D) E=A¥e 


Or, 


Q.5 10 V potential difference is applied acrosdahb plates of 1 F capacitor. What is the 


stored in capacitor? om, Y 
A) 0.5 mJ a) 55 
B) 0.05 mJ D) 50 J 
Q.6 What will be the effect on a dbitance of a capacitor if area of each plate is double 
. with separation gr s halved? 
A) Capacitance remai C) Capacitance becomes four times 
B) Capacitance x D) Capacitance reduces of half 
Q.7 What is the ch ed on a SuF capacitor charged to the potential difference 0 
A) 60C oo C) 2.4uC 
B) 2.46 D) 60.C “ 
Doig | 
Q.8 d a the plates of a parallel plate capacitor is 2.0 mm and ar 
0 m?. A potential difference of 1.0 x 104 V js applied across the pla! “4 
citance. al 1 
* 10°F C) 8.85% 10°F ® 
B) 3.54% 10°r 2 
Bord D) 9.0« 1044p “§ 
Q.9 If the length, width and separation betw plate : 
een the plates of parallel 
doubled then its capacitance becomes F _ 
A) Double C) Four time : 
8) Half D) Eight time 


HS Topie-9 


~ —s 
Electrostatics 


: \ pont charge at a di 
TStance bg 


repul : 
cpulsion, which ong Of the follox. from “nother 
owing graphs tad Heo experiences a force of 
S © force is related to ‘x’: 


4 r > 


‘ \ 
11 rs Couloml S) i : 
Q * ©oulomb force betw. C) 
aol cen ¢ D 
“ " 2? ’ een 
B) Ix1ov"’e C)2x10°C 6 
D) 4 x10°C ‘ 


Q. 12 The electric field str 
Sut: ea ae ength at the position 
uc y ed at origin is 
\) 12407 + 12807 NIC 
B) 14407 + 10807 Vim 

Q. 13 [fa charge particle is 

0 placed one b: i int i 
experience ga y one at hen at which point it will 


r=(47 +3j)me point charge of 


C) At point “B” 


\) At point “A” : 
B) At point “C” lst D) Same at all point 
by the formula F=k qu q2 /r?, The magnitude of k having the unit 


0.14 Coulombs & ge It 7 
. i 0 
of Nm 2 ty fr pace Is equa ©) 10x10” 
A) —_ D) 910° 


rge at a point in an electric field is the 


B) 6ud¢ a 
Q.15 F  prenced per unit positive test cha 
ain . C) Electric potential 


0 
\) Wictric potential energy 


18) Electric field strength 0.25 A. Calculate t 


D) Electric field 
he charge passing through the bulb in one 


e of each coulomb of charge. 


0.16 A torch is rated 2.2 Vv 
the passe 
second and energy transferred by €) 0.25 C and 2.2 V 
02 ae jaar mour b equal 
15 C and 2.24 istance of on 

... B) 0.25 C and eto 2 wc charge at aie 1 g-10'volt 
117 Plectric potential du ) 

A) 18* 10*volt PD) 1.8* 10*volt 

137 


8) |B 10°volt 
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Q. 18 Electric field strength of a point charge is E 
from the point charge. What is the electric pote 
where electric field strength is E/4? 
C) V/2 


A) V/4 

B)4V s ' D)2V 
Q. 19 A particle carrying a charge of Se falls through a potential difference of 25y, 
, 


would be energy acquired by the particle in ‘J’. 
A) 125x105 C) 125 «1.6 * 10°) ; 


B) 1.6x 10°) D) 125 J 


Q.20 Electric field strength at a point between oppositely charge plates is 
between plates is reduced to half, what will be the new value of elect 
A) 4E C) E/4 


B) E/2 D) 2E 


and electric potential is V ata 
ntial at a point for the same point eh, 


(2e)(3V)=6ey 


6xl.6x1q" 


9 6x10 Ww) 


g.2 Detinition of Potential dif 


Terence 


“a d= Leyre I 
Q.5 Energy stored 3CV = 5 (1)(10)' =50) x * 
Ate 57 = @A)e, =4C e 
d UF 


2 
a7 6Q CV =(5x10)(12) = 60uc oN 
At, 2x8.85x107" er SS, 

Q.8 ¢ d Oxlo® = 8:85x10 F Y) 
Q.9 Length = =2L, Width = we Bey A 
C= (4A)e, _ 2c ; > % 
2d 
Ki; eg 
; F , 


010 F=—tz 
r 


Q.6 2-Cs 


On --Scap gq, =1x10°C 


Q.12 + “i r 


= (14401 +1080) V /m 


(sy xs 


will experience same force. 
0 13 fi Id then at point A, B, Ca charge particle il pe: i 
, In Rs ic fie 


yixt = 2.2x0.25«1= 0.55) 
O16 p.vi2Eeavieee 


Q. 18 Eee for arpa 5 
| | Vv 
Vae->VWe— ayer 

; r To 2 


Q. 19 Energy =qV=Sex 25 =125eV =125x1.6x10J 


L 


CURRENT 
9.1 How many electrons pe 
5 \) One electron 


rOPIC-10 


need 


r sec 
Second Constitute a current o 


8) 10° electrons C) 10° elec 


trons > 
g2 A steady current ig flowing in a eitiy D) 6.25 x 10"? electrons y 
! c 


passing through any ©FOSs-section per uiiitfices non-uniform cross-section. rad sig 
<a . cis 


f one micro ampere? 


“Section 


Of the area Of cross-section . 


Q.3 In the case of gases, the charge carries are \ 
\) Positive and negative ions C) negative ions an 
13) electrons and holes D) positive ions i 

Q4 What is meant by 5 A? 


\) A charge of 5 C flows through a point in | second Ss ‘ 
B) 5 V electricity flows across 1Q of resistance 0) 


C) SV electricity is causing 1 C of charge to flow 

1)) A charge of 5 C flows through a point in KL) 

OHM’S LAW 

Q5 Slope of the graph between “V” On sin Ce 8 ” on the Y-axis is 
A) Resistance Conductance 


B) Emf D) Capacitance 
0.6 In the circuit shown, there is a 3 Ain the 2 Q resistor 


tl delivered by, and voltage V across the power supply? 
urren 


Rt 


ev i esistance 
h oltm has infi r 
> crreuit shown, the v ‘ eter nite 


12V 3 


” ~ 
reading? c)4Vv 
What is the voltmeter p)8 M 


14 
- 


H)6¥V 


=" practice BOON P a, 
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aoe , Jouble the — 
. double the voltage in a simple electric circuits we 

Q.8& When wee C) Power 

4) Current D) Both (A) perkins _ 

fh) Resistance Le 

ne clectric current is passed through a circuit mori a are in tl 

material, connected in parallel. If the lengths and ra ; 


re will be 
snd 2/3, then the ratio of the currents passing through ai 

7 * C) 8/9 

B) 1/3 ps 


Q.10 The total current supplied to the circuit by the battery is 


A)IA C)4A 
B)2A D)6A 
Q.11 A battery connected with two resistors in series is shown below. 
12V e 


If the voltage of one resistor is 9 V, whats fle voltage across the ¢ 
A) 2V @)3V 


connected in series, the*total ‘resistance of the system will be 


A)R/2 C)2R se 
B)4R D)8R BY 
The new resistance of Wire of RQ, whose radius is reduced half, is va 
A)I6R C)3R a 
B)2R D)R 

The diagram shows an arrangement of resistors, 


x L$) 


Y 
What is the total electrical 
A) less than 19 
B) Between 1Q and 10Q : om Oe 
KETS- PRACTICE BOOK vs 


resistance between x and Y? 


ee 


Q.16 


Q.17 


Q.18 


Q.19 


Q.20 


; Topic-10 


Between which two po; Em “4 

A) P and Q ‘ 

B) Rand § C) Qand § i @v 

2.0, 4 QO. and 6.Q resistors Co D) S and p Ay 
ed j 

rall 


to " voltage supply of 10 V, i bois parallel with each other and als: 
resistance will be: duivalent resistance and the potential drdp 


12 
A) i Q and 10 V 12 
C) Gand s v KX 


B) 12 Q and 10 V Ul 
D) Tp Stand 10 


Three resistance 3 

effective rediean i kag and 6 Q are connected 1 with each other, their 

A) Less than 3 Q 

B) Equal to 3.Q Se a ha : 2 but less than 6 Q 

What is the smallest total resistance hans ri) ed using a 6 ohm and a 12 ohm 

resistor? 

A)2 2 NS Q 

B)6Q NO 8Q 

When resistances are connected.in parallel, the effective resistance will be: 

A) Product of the reciproca ie | dividual resistances 

B) Product of the individua tances 

C) Inverse of the sut 

D) Sum of the indiv. 

Resistances of 

the current 

f oO 

4 %V D)7.2V 
ee bd tors each of Malt R, The ee spree lores ee 

There are n similar conduc iil if they are connected in series, 

to be x when connected in P# 

out to be c)x/n 

A) x/n? Pyne 


Kets 


B) n*x 


- PRACTICE BOOK 


UHS Topie-10 —— 


Q.22 V-1 anetll for parallel and series combination at tue metallic resistors 
Fig. Which graph represents parallel combination? 


v “ 


; 


AYA C) A and B both 

B)B D) Neither A and B 
Q.23 We have 3 resistors cach of the value 3 Q. How these are connected to get re 

Q rm 

A) All in series C) 2 in series and | is parallel 

B) All in parallel D) 2 in parallel and | in seriés aw 


Q.24 Three resistors are connected as shown in the diagram using ¢ nnect 

negligible resistance Lae 
= a 
[1 20h | 30 

What is the approximate resistance between point P 
A)0.5Q C) 0.8 
B)2Q D) 2. 

Q.25 The diagram show the parallel combination 
combination is 3 Q. 


a ,< 


? , 
istors. The total re Q 


What is the resistance o ! ? , 
A)2Q & C)3Q 
B)6Q D)12Q 


— Q.26 A student has ist » each of resistance r, Ths minimum ri 


obtained by hi ese resistors is 
A) 10r C) r/100 
B) r/10 : D) r/5 
Q.27 The ram shows a network of resistance each of resistance 


the effective resistance between point > and Y? 


2 —_ 


oF 


% 9 


B ve dR 
1 PRACTICE BOOK 


o.2® Three resistors are ¢ mnected - D) n?:} 


battery has Negligible ; internal ‘ca mene with a battery as Shown in the diagram. REN, 


* s 
wy bs cO 


= x 
What is the potential difference across the 180Q resistor? 
N16V C)3.6V : 
B)2.4V D) 6.0 V 
0.30 When “ resistors are Connected in series, then the uantity which remains 
constan 
\) Current C) Capacitan 
B) Voltage D) In 
Q31 In the given diagram, the current through the on r willbe: 


C)ISA 
D)3A 


AVIA 
B)2A . 
RESISTANCE AND RESI 
0 om Es os jr resistance Roe two equal parts, its resistance becomes R/2, what 


happens to ars C) Same 
A) Double D) One fourth 
) istance will 

8) Half ~~ four times its length uniformly. Its new resistance 

0.33 . wire 
ay 
\)16R D) 7 
8) aS resistance if length of wire 
following is new 

034 SX eaace ta wire 10. Wii th 

ts doubled? ne 

A)2Q D) a 

of Ge 

"3 mance =nsie sitet Ss mal hes _ 

05 When Cu and Gear 1) Decreases, increases 


\) Increases, inere la 
4) Increases, deat? ’ 
STS. PRACTICE 2 


UHS Topie-10 Current =i 
O46 Two copper wires X and Y have the same volume. Wire Y is four times as 10mg 8 Wingy, 


she "| giao eee J 
0) ) ., Ci cecnsioetealanenneainaes 
x Y a 
. resistanceof wire Y ,, 
What is the ratio —-_~ ee 
resistance of wire X_ 
A)4 C) 16 
B)8 D) 64 ” 
POTENTIAL DIFFERENCE AND E.M.F 
Q.37 By a cell a current of 0.9 A flows through 2 ohm resistor and 0.3 A thre 
resistor, The internal resistance of the cellis — « 


A) 0.5Q C) 1.02 eS 
B)1.2Q D) 2.0Q 
Q.38 The emf of the cell in the following circuit is 9.0 V. The reading on igh resistang 


voltmeter 7.5 V? Ro 


What is the current I? 

A)O.1A C) od 

B)0.6A D)2.0 A. 

~ Q.39 A cell of negligible resistance and e.mf 2 Y is . across a series combination of 
2,3 and 5 ohms. The p.d. across ape 39° esistor i is 
A) 0.6 V wi 2/3 V 
B) 1/3 V /) Dd)4/3-V 

Q.40 A battery of e.m.f E and n ible,internal resistance is connected to two resistors il 
resistance Ri and R2 as shown int the. circuit dia: ram? 


ww" 


ae 


\' > 
SS: 


ial difference across the resistors of resistance R2? 
, E(R+R,) 


tR,) 
ISSIPATION IN RESISTORS 


Q.41 You are given four bulbs of 25 W, 40 W, 50 W and 60 W. Which bulb has ™ — 
resistance? Je 

A)25 W C) 60 W 

B) 50 W D) 40 W 


i) 
i 


> 


HS Topic-10 

yd Two bulbs having the ragj Current Electricity 
; in 

‘ is B 40 W, 220 y 4nd 20 W, 110 V. The ratio of their resistance 


> 


A) 1:2 
B)2:1 Chi 


D)1:4 

f the two bulbs ; 

Q43 Out o ulbs in a h : 
following has larger bate Aege ee one glow brighter than the other. iy 


A) The brighter bulb a8 
C) The dim bulb CS 


8) Both have same resistance 


D) Brightness does not depend oni're e 
Q44 A total charge of 100 C flows through a 12 W light bulb in a time ofS.) 


: nce across the bulb during this time? 
is time? 
A) 0.12 V : or ‘i 
C)6.0V 
B)2.0V 
D)24V 


Q45 When the internal resistance ‘r’ of g Source is equal d resistance, *R’ the 
maximum power output is given by 
a) 4 oye o 
ee 
4 ~~ 


B) 
r 
KIRCHHOFF’S FIRST LAW AS CONS RVAq OF CHARGE 
Q46 The magnitude and direction of the heres in the circuit shown will be 


ay 2 A from at me C) IA trom 4 to a through e 

AN 33 

B) iat fr ehow is D) IA from ato 6 through ¢ 

C 
; . 
i i f the conservation 
M7 Ki trical circuits are manifestations o 
e ‘A two ee C) both energy and momentum 


ay ics D) both charge and energy 
B) y ly 5 ‘ 
~~. fgy only the given circuit is 


Qs t value of current I in 


15a BA 
A 1 
C)23A 
D)-3A 


UHS Topie-10 


mre 


Some currents have been shown on the diagram. 


What are the currents |, and |,? 


\ 0.2mA 
B) 0.2mA 
Cc) 0.2mA 
D) 0.2 mA 


POTENTIOMETER 


Q.50 A 102 resistance wire AB of length 2 m is ast uit as shown 


What is the reading on the voltmeter w 


A) 1.6V 
B) 2.4V 


presents a circot 


\S 
ANSWER KEY)) 
i um) 


|_ A” 
v 

2 \/ P. 

“ 1. 

I, 


10 8 mA 
30.8 mA 


20.0 mA x: 
30.8 mA 


uv 


¢ jockey is at point C? 
* C)9.6V 
D) 12V 


Cc 


AAA >l> alel>lio 
>eoceescro> 


{ tree electrons YT second » *6.25%10" electrons / sec 
l6nio”" 
<A 


{ paves charpe carriers are 


Positive ions and electrons Ay 
4 ‘wrront means that $C of charge is Passing through a point in ts “Ny 
; O 
‘“ © 
i x. 
3 9S 
ae 


pe=— 2G 
ail — 
Os » current delivered, Potential across 2Q LS, 


6voh 


hus for 602 
svot 1*6Q 


oa I=1A 
: 1A => [IIA] 


Total current of circuit, 


fete 4A) : ~ 
t « voltage 


i, 


UHS Topic-10 C 


Q.8 According to Ohm's law | « V 
If voltage is doubled then current will also be doubled, so power will be four 
Po V* also Pc I? 
Q9 : 


i &iG.(§ ja(2)' 0! 
iy Ry CaaS 


Q.10 Given circuit can be redrawn as follows 


Q.11 As the resistors are in series, the sum of potential differences acrass tnd 
equal to the potential difference across the whole circuit, Pot atial iff 


resistor =12 —-9 = 3V 
Q.12 Resistance of parallel group = : om 


“. Total equivalent resistance = 4x ‘ =2R 


* 4 
Q.13 _Instretching, E-(4) Sos 


BN R 
eg ee S010 40. i 
Req 10 30 300 ey’ a 
Regaine 750 
40 4° ‘ 
aR, =50 Y a 
Qo5 


Q.16 For parallel combin voltage remain same “1(0)V", 


“42 
Q.17 ma gale 


In parallel combination of resistors, R, is always less than ai j 


these, 


iS Tople-10 


19 Definition of effective resistance jn Parallel combi ‘es 
6 126 ination, NY 
20 V.-V 
g.20 \3 *iave 5) =(2+4)(0.5)<3y \y 


R 
21 In parallel, x= R 
Q n 


=n i 
x In series, R+R+R....ntimes « nR =n(nx) =n’x 
’ s for parallel combinat 
g22 A pai combination equal resi digs 
represents parallel combination. *yatia lal alia of il 


N Of resistors, 
023 


A All in series =>R,=nR= =3(3)= 9Q = incorrect 
B All in parallel =>R, 2 ioe ¢ SS 
n 
: 2 in series & | in parallel 3343-609 — 2. Ry nen correct 


D Tae => incorrect 
n 
I ! ! ee Py it 4 
2 + — } —— $e 
fe 2 ‘XO 


1 of ey’ 
R 


R. =0.50 cone 
: 


Q.25 “mm 


ae 


Pi = R 
Cdyict combination, minimum f 
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R, AR ni 
Q.28 . ho 
n 
VR, 6x180 
29 Vi wee =2.4V 
aia "Req 450 


Q.30 _ In series combination of resistors current has only one path so it remains gs 


R 8 
31 1,=|— 2 1=—x3=2A 
bs ‘ (ae) 12 


Q.32 Resistivity does not depend upon dimension (,W) of wire. It only dep 


temperature of wire. 
pL 
33 R=t= 
g A 
L'=4L 


A 
A’=2 
4 


r= >Re] 


Temperature coefficient of resistance Saq*yortu 


“we forGe 
>a=+tve for Cu=>T T= Rep Ti=>RL 
& a=-ve for Ge>7T ts Rlor TV=> Rt 
So resistance of Cy decreas 


et Lae fed 
A A 


es &that of Ge increases by cooling or deer 
0.9(2+r)=03 Ttry=> 


6+3r=7+r>7=050 
V=IR 


i 


S Topic-10 
Q4 


W bulb has the lowest resista 
Stance, 


a? 7 => Roe 
Q R P 


Q43 Brightness oc x K Hl 
os if 
ou v- Px OD 
i q 4q (ites 
E?R 
045 Phin =———>— —=R=poop o= 


Q46 Since E,(10V)>E,(4V) 


So current in the circuit will be clockwise. 


Applying Kirchoff's voltage law m 
~Ixi+l0-4-—2xi-3i=0 Dl 


10-4 


(R=r) +4Rr mF Po 
v 


. Current = . = 

$ law of conservation of charge 
4tes law of conservation of Energy ~ ; ; 

the point = Current flowing away from the point 


Q47_ Kirchhoff's first la 
Kirchhoff’s seco 
Q48 Current flowin 
7TA+3M@4+8A 


l= {3 
Accordir 

i, 302A] i 

I, = 20.2 mA +10.6mA = ina 


across 
12V ie 16 ov =9.6V 
0 


Qa4y irchoff’s law 


10.8mA ; 


Os) oltage across wire AB = 
length of wire between — 
length of wire between 


’ aa) PRACTICE BOOK 


ria 


Current 
UHS Topic-10 Pn micete UE 
aus 100 °C, What is its temp i 
oO. \ wire has resistance 100 Ohm at 0 °C and 200 Ohm a . "emperay, 
sie - ro 
a ink’? c) 0.01 
B) -1/273 D) 1/273 — a 
Q2 The algebraic sum of potential changes ina closed circuit is zero rebhoff's ry Q. 
A) First C) Third 
B) Second D) Four 
Q.3 The heat produced by a current I in the wire of resistance R during time inter 
A) P/Rt C) P/RA 
B) PRt D) IR*t 


0.6 


Q.7 


The fractional change in resistance per Kelvin is known as: Cy 
A) Temperature coefficient of resistance OS 


res A . 
B) Thermal coefficient se 
; i 
C) Linear coefficient of expansion Z wii 
pote 


D) Volumetric coefficient of expansion .y. 

The energy supplied by the cell to the charge carriers ds 'gerived from the conversion of 
A) Heat energy into Electrical energy > 

B) Chemical energy into Electrical energy 6 f 

C) Solar energy into Electrical energy <4 : 

D) Mechanical energy into Electrical energy . 

The deviation of I-V graph front thé\straight line is due to: 
A) Decrease in temperature ant ecfease in resistance 

B) Increase in temperature andhinctase in resistance 

C) Decrease in temperattite atd/increase in resistance 


D) Increase in temperatiyre d decrease in resistance 


Ww 

f 
The eq wah ae which passes from a point at higher potential to a point® 
lo , Sif it represented a movement of positive charges is 
ent C) Magnetic lines 
D) Conventional current 
onds is equal to 
C) 20 joules 


: D) 0.02 joules 
! ike germanium and silicon have 

A) Negative temperature coefficient 

B) Positive temperature coefficients 

C) Both A and B 


D) None of the above 


> 


of: 
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Current Electricity 


p 


2 A current 
aso fe Passes through a 


resistance is replaced by the doubl 


4) 2A i) © current will become 
C) 6A 
B) 4A D) 1A 
‘hree resistors i 
Ad THE _ - cach having value 'R' are connect d i > 
equivalence resistance between 'X ond yee ed as shown in figure. What SS 


, cO 


y , 
A) 3R C)RB ‘ 
B)R D) R3 
¥ 
we 


Q.12 Three resistors of resistance Ri, R2 and Rs nected as shown in figure. 
Equivalence resistance is: } 


A) RitRotR3 aN ) ia eT a 
B) R,+R,+R, 
“oy ; 


ee yp eee PO 
ie following is I-V curve ofa annem diode? 


A My C) v 
y | 
| é x lombs. How the value of this ‘ 
O14 saa charge on an object is measured ve 5 micro cou : 
charge can be expressed in terms of base es a Be be 
\) 5x10 ampere second py 5x10? ampere second 


ls) 510 ampere seeond 155 


ty PRACTICE BOOK . | 


in 
QuIS Three resistance each having value ‘R’ are connected as shown 
equivalent resistance between ‘X’ and ‘Y’? : 


R ; 
t 
¥v 
A)R nae 
B) RB D)R 


: ; to have a steady flow of 
16 12 volt battery is applied across 6 resistance Bere: 
r must be the aquired potential difference across the same res' 
current of one ampere? cry 
A)l2V . ) 


B)3.V D)6.V x 
2014) 


Q.17 What is the reading of ammeter as one agg circuit di 


A) IA 
B) ISA A 
Q.18 Three 6Q resistors are connected a8 


What is the resistance betwe 
A) 02 . & C) 40 " 
B) 18Q 


D) 2Q 


— 
OE Ifa resister Kavi Sistance ‘R’ 


Ifa ress is cut into three equal parts, then 
» °5 
) or 
0.20 tea Bop biastion of seven identical resistors each of 22 gives 
A) 5 parallel, 2 series C)3 Parallel, 4 series 
B) 4 parallel, 3 series D)2 Parallel, 5 Series 
PRACTICE BOOK 


ropie 10 


resistance Of a piece of Current Electricit 
Q ihe equivalent resistance feted 8 120, It jg bent to f 
Q many two corners ane an equilateral triangle. What 
0 0409 ¢ triangles? i 


gs D270 
s> Resistance between two o | 
932 PPOsite faces of 

of ym if resletivity of mene Ol square thin film of ? 

,) 1000. Q rial is 109 will be; Ergin derma, 

7) 10042 7 3 | 

D)1 

Pe [otal resistance between ‘A’ and * in the licen is \y | 


ae a | 


) 5.62 
ae €)0.33.0 
> D) 6.6.92 


g24 2» 10° electrons passing through a conductor in Ss current flowing 


through conductor: 


A) 32x 107A 

8) 320 x 107A = . 
025 A carbon resistor is connected to olt and 2ampere current is passing 

through it. If voltage is increased to current will become: 

4) 3Amp 4.5Amp 


B) |.SAmp Bra D) 6Amp 
0.26 If the resistance of each resi fi Brin in the following figure then what will be the 


effective resistance at te xt 


02 When potential 
radius r, @ current I flow a 
of another wire of ean 
wire is 
A) V4 
3) 21 


UHS Tepte. 10 a v} 
28 Kirchhoff s fret law is manifestation of ” 

: oT CONS@FWatiOn momentuth C) Law of conservation of energy 

ve of epammuaiien aenen 2) | ow of conservation of charge ? 

a! 
Qe Calowlate the rate at which energy is transferred by 220 V mains supply which Previa, 

e cerrest of 0.1 A toa LED? a 

Ay 22 kW C)22 W 

22 kW 1) 2.2 W 
Q31 Kirebhoff's fiest law is manifestation of ‘Ny 

\) Law of conservation momentum C) Law of ConeerEas of enernt 

8) Law of conservation mass D) Law of cna the 
Q32 A copper wire has length Land cross-sectional area A, Its resistan If we 


the length and halved the diameter of wire then what will be the Fesistance Of this wires 


AYR : ©) 2R i 
8) 3K 1) 4k par 


Aa 


t 
Nip ropic-10 
py! - — 
o- 
EXPLAN Current Electricit 
«202109 gE ORY NOTES)) 
| .” . ba 
Pray Q «100 100 0.01 
Mey «100 


2 Statement of Kirchhoff's Second rul 
) is 
03 According to Joul’s Law H=PRt Ny 
od Definition of temperature ©0-efficient of resi LY 
, - dol fe istance. 
The energy supplied by the cel] : ; 
: : to the ‘eae : 
energy into lean ening charge carrier js derived from conversiort of clinical 


The deviation of |-V graph my 
0.6 ; Ph means, Tem erature is 7 ’ 
07 | onventional current, Perature is not constant. SoAR & At 
& 


me =P Rt=Pt 
E = 60 x 2s=120J ; 
ratui 


0.9 ‘The substances like 


: germanium and silicon have negati cc’ 
resistance, é 
Q.10 
V =saime 
| @) 


we 
tis Wire 


re co-efficient of 


“1=2A 


rR'=22 Joe QO UV 
ay 2°34 
_=R+R+R=3R be 


UNS Topte.10 


Q.10 Rw weet 
”" - 
O11 
KR. us 
” 
R 
" 
ted 
R _# 
"5 
9.20 
n=l 


baie 
Rw nRedx5e@10Q 
Sin series, 
Remaing in parallel Combination 


n-\ 


R, “(2 Ja, n=3,R=12 


Be x12 2120270 
9 9 


Three *S’ ohms resistances are ifgparallel 


5 15m QO 
Ry =5+ ee eRe = 6.60 
el i 9 
po 2 ate SX 6x10 is 2x 10-4 


1m 10° 


Rk 2 
—=—=102 
at 2 


he 


~~ 


R 


=2/ 


0.29 Charge entering the syste: 


Q.31 Charge entering the system is equal to charge | 


™ is equal to charge leaving the system, 


S 


a i i a 
S 


O 


Current Electricity 


XO 
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TOPIC-WISE MCQ's 
MAGNETIC FIELD metic induction at a dis 
Q.1 Current 1 is flowing in a long conducting wire, the peo : 
from it in 0.4 tesla, then its value at double the distance W! a 

A) 1.6 tesla C) 0.2 tesla 

B) 0.8 tesla DP) 0.1 tesla 


i i ire is proportional te 
Q.2 The magnetic field produced due to the current ina straight abe is proportion a 
A) Electric current C) Conducting materia 


B) Length of the wire 1D) Diameter of the wire if 
Q.3 The magnetic field due to the electric current in arconducting straig 


A) Towards the centre of the conducting wire 

13) Circular around the conducting wire x, bd 
C) In the direction of the electric current Ca 
D) In the direction opposite to the electric current 

FORCE ON CURRENT CARRYING CONDUCTOR IN U Qa PIE 


Q.4_ A wire carrying current (I) is place in a region field as i n 


) 
direction of force is 0) : 


BE 


A) into paper C) towards right 


B) out of paper D) no force is acting 
The figure Soo motion of electrons in a wire that is near the N pole of 


The wir ushed: 


iS =a 
Ay pe 


Ss 


A) Upwards C) Downward 
B) Away from the magnet Toward ihe nae 
Q.6 Two wires carry currents in same direction which is ica agnet 
; oa 
; ae <r 
A) 4 B) b c) —te__ 
i D) 


4 a Pi OK 


Qs 


09 


0.10 


jhe diagram shows cur 
»o magnetic field of flu 
acting into the plane of p 


rent car 


"ying condy 
ct 
x density 0.5 testa, iilhind of length 2m Placed perpendicular 


Ape e 
Per sulting force On the conductor is 1 N 


Se 


s ni Ces 


and direction of the current? 


A)|A fromRtoS 
B)2 A from R to § C)IA from Stor ( } 
D)2A forms tor 


2m 


What is the magnitude 


A) Repel each other 
B) Have no effect upon each other 


C) Attract each other O 
D) They cancel out their individual Magnetic fields , e° 
The direction of the magnetic lines of force depends oy 
A) Nature of the material of the conducting wire ‘) f) 
» ©; 


B) Area of the conducting wire QD 


C) Amount of the current 


D) Direction of the current 
The direction at a point on the magni of force can be taken along: 
A) Normal at that point 
B) The tangent at that point Dy * 
C) Axis of the magnetic line of f at point 
D) Can't be taken ; , 
The figure given be Oy a current- carrying conductor placed between me 
mag Which n arrows correctly indicates the direction of the force acting 
nets, 
on the ~7S : " 
s 
© cate 
fan fi 


wy p)s a 
P can be foun : 
2 ~ of force 


hedirection of the magnetic -_ C) Left hand se 
A) Right hand rule D) Faraday’s law ea 
B) Henry's tz Her unit gauss(G) of magnetic induction is given 
A ry's law testa(T) and smal 
The Relationship between 
by c) IT =10"G 
ey + 
NIT =10°G p) IT =10°G 


WiT=10°G 


_ es 


UHS Topic- 11 


y.i4 


Q.15 


Q.16 


Q.17 


Q.18 


 Q.20 


Q.21 


is een ina a eniform magnetic field Ps 
the conductor is 
2 = ——Sind 

ed acl 


A current carrying puree: 
magnetic force experienced by 


A) F = BIL 

B) F= Brsin’ D)F=0 

A conductor of length Im and carrying current of 1 A is placed at 
ae conductor is 


magnetic field of 1 gauss. The force acting on 
A) Zero G) Nn 
D) 5x10“ N 


x107N 


B) zs 
A uniform magnetic field is represented by a set of lines ofiforce wh: ic 
C) Convergent 


A) Parallel % 
B) Diyergent D) None ofthese > 
Weber ampere per metre is equal to 

A) Joule C) Newton 

B) Watt D),Henry 


A straight conductor carries a current 1, issplifinto a circu! 
in fig. The magnetic field at the eentré O Of the circle is 


| | 
A) 0 re: Hy 
2r } 2ar 
| 
i. D) Zero 
When a currentcarrying conductor is placed in a magnetic 
of 
A) Strongerto weak field C) Weak to strong 7 
B) Strong to weak if current is large D) Weak to strong 


Diagranvshows the magnetic field around a conductor. In 
flowing? P 


A) From right to left C) Can be either ¢ 
B) From left to right D) Data i plete vi: 
ata = 
Two conductors shown below will be ies 7 a 
la - “ay 
ec @ 
A) Repel C) Neither repel nor at 
1B) Attract D) Data insufficient 


KETS. PRACTICE BOOK - 
. iF 


s 
\ 


ov 


2 


B) towards A Paper and inward ; 
C) perpendicular to the plane 
D) towards C Plane of paper and outward td 
Q.24 A one metre long wire is lyj 
‘ re in 
acting on it in a magnetic fia at right angles to the magnet force of 1 N is 


Q.25 The force on the conductor will be 


A) Downward From right to left 
B) From left to right »D) Upward 
FORCE ON A MOVING CHARG ETIC FIELD 
Q.26 A proton is moving northwa magnetic field directed vertically upward. The 
electron will be defletted ; 
A) Eastward : ty C) Vertically upward 
D) Remain undeflected 


Q.27 


KeTs. PRACTICE BOOK 


\ wire of length 2 me 
ar 


jaced at an angle of ries g 
2 4§0 Curr, 
N fo the Uniform 9 A. what j Electromagnetism 
; Ss the fi 
32} Neti ‘orce 1 
p)3.2N C)25 om of 0.15 To acting on it when it is 


D) 3 
8nd C are % ? 
Sarrying curr 
ent i 
ane 48 shown in figure. Then the e. 
1 | | » 
1A ‘ al u 
a! ~s., 
: 


Three long straight wi 


resultant force on B jg res A, B 


directed: 


A) perpendicular to the plane of 


A) 100A of 0.98 tesla. The current floyving ill be 
B) zero C)10A ; 
DJIA 


B) Westward A 4 i 
The following sli passing through a magnetic field. Which 
diagram show 


ws an electron 
ret ns as they pass through the field? 


sible path of the electro 


x x 
XY Magnetic field 
x x 
= @ © 
tg x x x Magnetic field 
Path of electron (0) 
x x Path of electron 
Magnetic field © (O} 

x x ” 


UHS Topic-11 

Q.28 In the formula F = q (v * B) y - 
\) F must be perpendicular to v but not necessarily to 
B) v must be perpendicular to B but not necessarily to F 
C) F must be perpendicular to both v and B 


D) All three vectors must be mutually perpendicular ; : 
he same velocity v enter into a region 


Q.29 A proton and an electron both moving with t ; : ; , 
magnetic field directed perpendicular to the velocity of the particles. They wij, ei 
move in circular orbits such that 


A) Their time periods will be same 


B) The time period for electron will be higher 

C) The time period for proton will be higher e 

D) Their orbital raddi will be same ? ; et 
Q.30 A positively charged particle moving due east enters a region of unifor gnetic fly 

directed vertically upwards. The particle will e 

A) Continue to move due east CS 

B) Move in a circular orbit with its speed unchanged 

C) Move in a circular orbit with its speed increases -® 

: 7 

D) Get deflected vertically upwards & 

Q.31 A strong magnetic field is applied to a stationary eleerron, then 


A) Electron move in the direction of field C) Electron start spinning 
B) Electron move opposite to field sD) Electton rerhain stationary 
Q.32 The magnitude of force on a moving chargeiis Zero then angle between the velocity ofthe 
charge carrier and magnetic field is \/ 
A) 0° AG) 45° 
B) 90° OW%. © D) 120° | 
Q.33 An electron enters in a uniform magnetic field making an angle 60° with field. The ie 


of its trajectory in magnetic fieldtis 
a 27% 


A) circle ~~ C) straight line 
B) parabola yi Ww D) helix 
Q.34 The radius of cure the path of the charged particle in a uniform magi 
directly proportiotial to i 
e the « eraf of the®particle C) the intensity of the field 
) the tlifh of the particle D) the charge on the particle 
0 following in motion cannot be deflected by magnetic field? — 


D) Sodium ion 
Q.36 A charged particle enters at 30° to the magnetic field. Its path becomes 


Q.35 a 
Disc C) Proton 
leutron ‘ 


A) Helical : 
lice C) Circular 
B)E 
) Elliptical D) Straight lin 
0.37 Whena charged particle is £ 


A) Hyperbola sl die eee in a magnetic field its 


B) Heli 
poy D) Circular 


~~ Vom 
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=——_ 
, 
iw «6G. Thomson's carly experim 
ize ‘ en 
criticized on the ground that . ts o 
rays. He proved that this wa © be 
shown in the diagram S not so 


Electromagnetism 


0 
n the diffractio 
AMS affer 
by placin 


* n of the clectrons by crystals were 
ie. the photographic plate might be X- 
B bar magnets on each side of the beam as 


How would the magnetic fj n ( 
b 1 field due t¢ i r 
A) The ringa went eae Hi fee (heotalga the diffraction rings? 


B) The rings would be defle 


cted in the direction C 
Cc) The rings would be deflected in the dltection : x : 
1D) The rings would be deflected in the direction D 

Q.39 When a charged particle moves through a magnetic field, it ange in 


A) Direction 
B) Speed 

Q.40 Magnetic field is caused by 
A) Stationary charge C) A moving negative charge only 


1B) A moving positive charge only D) 2p itive and negative charges both 
Q41 A charged particle moves through a magitti rs tion perpendicular to it. Which 
of the following remain unchanged for the le 
A) Velocity i Speed 
B) Acceleration Direction 
MOTION OF CHARGE ney, eta ELECTRIC AND MAGNETIC FIELD 


C) Energy 
D) No change 


Q.42 Ifa particle is moving in a regio 
acting on it is. 
A) sum of electric & 
B) no force will 


Q.43 A homogeneo: 


oth electric & :nagnetic fields then the total force 


ree C) difference of electric & magnetic force 
; D) none of above 
icld Eand a uniform magnetic field B are pointing in the same 
is projected with its velocity parallel to E. It will 
n the same direction with increasing velocity 
g in the same direction with constant velocity 


B) Gorda 
C)tu s right 
oN to its left 
m ROR WN ELECTRON ing'with same momentum in a uniform 
a cree deteraend ae ae 
. ; irs 
magnetic field. The Fai@eetne TS icy itd 
A) 1:2:4 D) 2:2: 
18) 4:2:1 A+ m7 the unit of Eis 
«cl and that of BSN .& 
Q45 The unit of Eis N ; cyms 
pym's" 


A)ms”* 
B) ms 


Electromagnet 
UHS Topic-11 ———— 
A i. -axis with a velocity V and eng. 


: ; ex t 
Q.46 Particle of charge q and mass m is moving along : r which figure the net force on 
region of electric field E and magnetic field B fo 


charge may be zero 
sh: ¥ 
M ' 


€ 8 
Prat 3 He 
q ae 


i 


¥ tgs 
By tea * D)., eae A: 
Q.47 The radius of curvature of the path of a charged particle “ON 


magnetic field is 


j tone > me: H >of the che the par iele 
A) Directly proportional to the magnitude of the charge on / 
B) Directly proportional to the magnitude of the linear momentu he particle 
C) Directly proportional to the kinetic energy of the particle 


D) Inversely proportional to the magnitude of the magneti 
Q.48 An electron enters a region where the electric fiel is*perpendicular to 
field B . It will suffer no deflection if 
A) E= Bev Cc 


) Ea ) 
B) B=cE/v D) e 
Q.49 A proton (mass m and charge +e) oth le (mass 4m and ch 
projected with the same kinetic energ ight angles to the uniform m 
Which one of the following statemen vill he rue : : 
A) the a — particle and the proton will be b a circular path with the same radius 
B) the a — particle will be bent in z lappath with a small radius that for the 


C) a particle and the proton a, ugh the field in a straight line 


D) the radius of the path of article will be greater than that of the proton 
Q.50 One proton beam vi : ba etic field of 10-°T normally, Specific charge - 


| 
Of 
velocity = 10’m/s, Wh ‘adius of the circle described by it 
A) 0.1. m I C) 10m D) None of t 


HOD DD DAD BA 


YN me NR PY 


7] 


s |e 


he 


c 


1 


Qa 


Q.3 
QA 


Qs 
Q.6 


Q.7 


Q.8 


Q.9 

Q.10 
Q.11 
Q.12 
Q.13 
Q.14 


QS 


Qug 
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Electromagnetism 
EXPLANATORY NOTES» 


t " 
R= (For straig : 
a ght wire) 


I 

p=te 

2nr r 
if ah 
Magnetic field is circular in case of a Straight w’ 
FeIL Bsin 0 (where 0 = 180°) ‘ = 
F=0 
Right hand palm rule 
When direction of current in two parallel wires are same : O attraction will produce 


So, when distance becomes double “RB” will j d » 
reduce to half. Ay 


due to weak magnetic field between wires. 
According to right hand rule direction of current is wi 


f= 1LB > 1 


LB 2x0.5 Oo? a 
Two parallel wires having current in aS ction always repel each other because : 
é 


magnetic field between the wires be 
Direction of magnetic field depends up en di tion of current according to right hand rule. 


Direction of magnetic field is the tangent on a curve. 
According to R.H.R, arroy indicates the direction of force acting on the conductor 


Direction of magnetic line ‘orées can be found by right hand rule. , 
a =10'G 


=ILBsin0 0 KO 


IT=10'G 
=10 
ay & i)(1)( (10-*)sin 45° 


uce uniform field. 


Peale lines of it ee 


sebersampere _ Nena yy 
meter ee wo wires have same current in same direction having field zero at 

It is a case similar to that 

the nid Way between ue from stronger to weaker magnetic field. 


uctor will move 


UHS Topic-11 7 a cic and 


Q.20 According to R.H.R, curling fingers represent 
direction of current. 

Q.21 Both the conductors are marked wi 
(i.e in same direction). 


ing towat 
th dots. The currents are both flowing : 


3 

P . ie ae 

22 F=ILBsinO=10x2x0.15sin 45° = a 
‘ : t due A. Hence net 


F tha 
Q.23 Fx I1,. so force on B due to C will be greater than 


towards C. 


F I 
= See = 102A =18 
Q24 F=IBL>1 aE 0.98x1 


Q.25 By using RHR. 
Q.26 Fn =-evx B=-e(vj)x B(-k)=evBi 
ie direction of force is eastward 


Q.27 Application of right hand palm rule or Fleming’s left hand rule. 
Q.28 In vector product, all three vectors are mutually perpendicular, 


Q29 We know that time period T = ~ ie.T « m(Since grand B are same) 
q 


Mass of proton > Mass of electron 


Time period of proton >Rinfe periow of electron. 
_ According to F=q(¥x B) ‘ : 
In perpendicular magnet}¢ field, the path of a charged particle is a ci 
field does not cause apfyehanve in speed and energy. 
F =qvBsin6 i= 
F=0 % 0 a r 
So, electrén rémain Stationary 
R= q¢Bsin 0 F =0 when 0 = 0° 


ifangle equal to 90°, then trajectory will be 


Circle and 90° s 0 > 0° traj 


es = Srap 

Only charge particle can deflect in am 
When 0 = 0° path is Straight 

When 6 = 90° path is circular 

When 0°<0<90° path is helical 
Q.37 When 0 =90° path is circular 


agnetic field, 
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9.38 
Q3? 
40 


gal 
Q.42 


43 
old 


Q.45 


0.46 


Q.47 


Q.48 


\ccording to right hand ry 
Magnetic field is deflectin 


Moving charge (may +ve 


Electromagnetism 


le ring Ww 
8 field wht “ar. 


F=kti =qE+qvB 


Here magnetic force js zero, butt 


» but the velocity ; NY 
anal € Velocity increases due to electric force. Ay 
P = constant QO 
| oS) 


yo — 
m 


® 

Charge on proton, duetron and @ — particlesis +e, +¢ and +2e ae 

Ma? Myre = Moron = 42221 

Va? Vues * Meee 20) 

E Nc?! ge A's" é o ; 


= = = = s 
B NA'm £9 ie 


The charge will not experience any fo! 


F'=Fm This condition is satisfied in, < ; 
£ q 
r=—->rap | 
B 
: ° 
qvB=qE > 


E=Bv 
be : kinetic energy K and B are same. 
5 
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PAST PAPER McQ 5 (200 : 


tic and electric 


ion prot er magne 
Both tic nor electric fields 


4 Neither mag” 


: ‘ wt 
Q.1 — Anelectric charge in uniform ™ 


A) Anelectric field 


B) A magnetic field ity of two m 
with velocity eter per 
lombs (2 pC) moves The force that will act on 


netic field. 


‘oul 
Q.2. Acharge of two micro ¢ sla mag 
(2 m/sec) in the direction of two Tes 8 ‘ 


A) 2N D) 4N 
B) Zero magnetic field is: 


; a 
Q.3 Force experienced by a moving change ! c)F=q(v xB) 
A) F = BA cosO Oy F=1(L xB) 


B) F =p NI Cys 
a uniform magnetic * - 


Q4  Forceona current carrying conductor in ee ILE ini 


eat oe D)F=ILA cosa 

un 5 

Q5 wade one of the following relations is a on T 
A) | wb m= 2=Nm! A D) All o&fh 


B) | Tesla = 10’ Gausses 


2011 
Two long parallel wires Wire 1 and 12 other as shown in the 
What could be the reasons? 2011 oF 
de "\F ) 


A) Both carry current ir saniedirection 
B) Both carry eurreft ih opposite direction 
C) Wire | has cuitrent, but Wire 2 has no current 
D) Wire 2 has ¢urreny, Wire | has no current 


2012 


Q.7 Two longi ight parallel. wires held vertically, have b ae 
shown in thé*figure. Ys equal but opposite 


— 
“ISS 


Which of the following effect will be observed? ; 
A) Magnetic field at *X? is stronger than that at *Y* and ‘*Z” 
B) Magnetic field at *X*, and ‘Z* are same 


C) Magnetic field at « X’ is w 


ag ield xX Is Weaker than that at out Stron er than that at 
E> M netic f at* 
* 
i 


art aa 
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Electromagnetism 
Qs The diagram shows a Wire, carrying a cy 
rrent ‘pP 


> Placed between the poles of a magnet: 


S| 


hi Tao I 
_ pe does the force On the wire act? 
ards the “N’ pole of the map : 
B) Downwards © magnet C) Upwards 


D) Towards the ‘S’ pole of the magnet 


9 A long strai : 
Q. & Straight current carrying conductor has current direction from bottom to top 


when held Vertically. What will be the d 


from below the conductor? irection of magnetic field lines when observed 
A) Clockwise ; ; 

. C) Anticlock 
B) Vertically upward ) PTO NE 


7 D) Vertically downward 
ho] 


Q.10 Due to current in Straight conductor the distance between magnetic field lines. 2014 
A) Increases away from conductor 
B) Increases towards conductor 
C) Decreases away from conductor 
D) Decreases and then increases towards conductor 


Q. 1 If*A’ is fundamental dimension of ampere then the dimension of magnetic field strength 


is: 

A) [MT? A>] C) (MTL? A“] e 
B) [MT? A] ¢? D) [MT?L? A>] 

rying conduct r unit length is given by 

Q.12 Force on current carrying conduc ‘or pe aa 


AD SI ONS D) IBsinO 


om ( be Now if we change the direction of 
i conductor. No 
il maxima = oat 45° with magnetic field then the force becomes 
p king ana 

iN making - - 

CS py V2F 

“Ss ; i on current carrying conductor 


radi ; meters of the 
led the para : 

Q.14 If we doab " ee force seen ties 

and 0 = 90° t 1) Four times F if the angle between 
8) a t carrying conductor will be maximum g 

3 curren 
Q.1S The force acting - ren oa 

magnetic field — om 
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bor rr 


Q.16 If the value of magnetic ux is 10Wb, when magnetic lines of force con 
field strength of 1Tesla passing through unit area of 10m? then the angle ne 


23 
magnetic field and unit area is: Vet ™ 
A) 180° Cc) 90° 
8) 360° D) 45° 
Q.17 A charge is projected with velocity of 10m/s in a magnetic field of 10T at angle of - Q24 
force of 2.78 x 10°” N is exerted on the charge then value of charge will be: <e , 
A) 1.60 « 10°C C) 4.80 x 10°C 
B) 2.70 x 10°" C D) 3.20 x 101 C 
Pn 
Q.18 Electric current is Mowing through a straight conductor as shown in re bet 


The direction of magnetic lines of force will be 


A) Anticlockwise C) From Bottom to Top 
1 -B) Clockwise D) From Top to Bottom 


17 


a conductor of length | m carrying current of 1 A is placed parallel to a magnetic fied 
of! guess. The magnetic force acting on the conductor is: 

A) Zero C) 107 newton 

3) | newton D) | dyne 


o long, parallel conductors which are free to move are arranged 1.0 em apart. 4 
ly current of 20 A flows in each of the conductor in the same direction. The 


“4 2 
~~ 


D 
Lo. aa 


py a C) move away from each other hi 
ds each other D) move at right angles to each other 
‘ing mass equal to a proton (mp= 1.6 x 1077 kg) is moving in @ 


ry 1.20 x 10% T with a speed of 2.0 x 10-7 ms“ what is the Maxim 
by the neutron. 


C) 3.84 x 10°?N 
\-: D) 38.4 « 10-5N 
is given by the relationship, 

C) e/m=Vr/B 
D) e/m=VB/r 


ic 
p 


g 


, conductor of length 7 ™ is placed ing "Magnetic fielg Stren 
parallel to the field, What Will be the fore 
\. pare 


© Acting on it du 
C)3.1N 


8th 0.3 T carrying current 
€ to this magnetic field? 


D)7N 
rhe horizontal component of ¢ 
’ 
i] 
)2 


arth ma 
zontal cable is 160A, Calculate the 
yr . 
‘ .88 « 104 Nim 


C) 2.88 x 102 Nim 
3) 2.88 « 10% N/m 
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EXPLANATORY NOTES) 

c charge is at rest, it produces only electric field but when | 
duces both magnetic and electric field. 


Q.1 When an elec troni 


in uniform motion, It produ 


F = qvbBsinO - @=0° 
I qvBsin 0° 0 
F= q(VxB) 


Force on moving charge is 


Q.4 F=ILBsina a 
All relations are correct. mm 
Unlike currents in wires repell e 
At “X” two fields reinforce eac 
j that at “Y” and “Z”. 

0.8 By R.HLR the force acting on current carrying wire is into 
0.9 By R.H.R the direction of magnetic field lines in a current 


A 


ach other. ~~, 
h other by R.H.R. So magnetic field at “X” i 


the page (i.e down 
carrying wire is 


l Be. 
Q.10 Bo- Near the conductor, magnetic field lines are closer while a 


r 

magnetic field lines are wider. 
Q1l B= Le 
IL 


MLT? | 
ge ed crt 
Sarvs 

F =ILBSinO 

F F 

ne 

F'= ILBSin0 = F Sin@ 

/ er i 

F’= FSin 45° = —— 

/2 

F =ILBSin0 = ILBY *.: 0 =90" 

F’ =(2/)(2L)(2B) =8(ILB) =8F 
F=I/LBSin0=ILB +: 0=90° 
= BAcos0 


bs cor'( *)- DF 10 is said 
a aA) ini) 
=qvBsin0 
3 2.78x10°" ; Sead 7 


~ vBsind 10x 10xsin 60 
© 2.78x10""' x2 5.56x10-" 


V3 


ray elo 
/ 


ICE BOOK 


Use Conventional Current and RHR 


gif 
oc iLBsing 
0=0° 
p=0 
20 When current flows in same direction in sie 


fF = qvBSinO > q=0 for neutron = F =¢ ge bike alisha cas 
Pe): 

Q2 7, Be 

F = ILBSin@ 


(23 
For Parallel direction @ = 0° v4 
P= : jm, 
F jaa 
gu /=ILBsinO=ILB + @=90=~ = 1 =160x1.8«10* = 88x10" Nm 
: 1 *=288s 
p 2 — 
Cy 
> 
jm “fi 
xX, > be 
ae 
p »™. 
™~ y 
, 
mr 
nq { oe 
~ eS 
fi. % Ci. 
‘ WS 
x 
>. ? 
& 
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MAGNETIC FLUX 


The magnetic induction B is also called the 


+ A) flux C) flux density 
B) density D) tesla 
Q.2 The unit of magnetic flux density is pa, 
A) Wb m? C) tesla 
B)NA! im! D) all of these 
Q.3 A straight copper wire is moved in a uniform magnetic field such - 


magnetic lines of force. Then as 


A) emf will not be induced 
B) emf will be induced 
C) sometimes emf will be induced 


and sometimes not 


D) nothing can be predicted 


At what angle the magnetic flux will be half of its maximum value 


0.4 


A) 30° C) 90° 
B) 60° D) 45° 
FARADAY’S LAW AND LENZ’S LAW - 


In a closed ring (A) and in an open ring (B) magnets are falling along th 
ring. The current generated in a and b have directions Bees. 


: 


Ge Seale 
(a) (b) 


A) Clockwise, Zero C) Anticlockwise, clockwise 
B) Anticlockwise, zero D) Zero, zero 


_ The direction of induced current in a coil or circuit is such that it 0 
its production. This law is given by a 


A) Fa ay C) Lenz a 
-B ki . D) Ampere pe: 


Q.5 


\ metallic circular ring is suspended by a string and is kept ina Vv t 
\agnet is approached towards the ring then it will a 


0 _ 
rain stationary C) Get di owards th 
displaced away from the magnet _D) Nothing can be sai¢ 


, 


ge 


Ql 


Q12 


0.13 


Q.4 


Qs 


q Topic i 


|NDUCED E.M.F AND FACTORS 


At the negative 


¢ self-induced Current o GF Indleates et 
ve accordance of equation with pieced 
The induced ©.m.f opposes the chen Lenz’ S Law 
)) All of the above Be Which Produces it, 
ihe e.m.f, induced in a coil is 
\) Directly proportional tg” *€ Fate of change in ux linkages, 


3) Inversely proportional to b ndependent of 
\ coil having 500 square loops each of ) None of the above 


tion W side 10 
induction which increases at the rafe of 1.0 testa/ aby i ag oe eee 
A)5 secon ‘a! ced ole 

Cc) 


B) 4.0 coulomb D) 0.8 coulomb 


When magnet is in motion relative to a coil, an induced em.f. is produced. It does not 
depend upon : ra an” ae 


\) Resistance of the coil Motion isa wm, ; 
8) Pole strength of the pole ~~ D) Number of turns coi 
When a wire loop is rotated in two poles of magnetic field, the direction of e.m.f. change 
once in every CAL : 4 
: an ') — revolution 
\) | revolution ~ Aw ©) 4 
™~ 7%, f 

8) 2 revolution aN , ins bd 

: < Nee” 
To induce an emf in a coil 
\) must decrease ©” 
B) must increase. se nce pipe pa 
As shown in the ' induced charge 
this induced ; 


and Q 


UHS Topic - 12 Electrome 


Tw c and lie in the same plane. The cu 


Q.16 Two 5 diffe rent loops are concentri 
ith time. The induced current in the 


loop is clockwise and increasing wi 

A) zero 

B) counter clockwise 

C) clockwise 

D) in a direction that dep 
ALTERNATING CURRENT AND USE 
Q.17 Whena coil of cross-sectional area A and nu 
field B with angular velocity ©, then the maximum em 


A) BNA C) BNta fe 
~ E 


Sas D) zero 


ends on the ratio of the loop radii 
v=V, sinot 

mber of turns Vis rotated in a 
f induced in the coil will be 


The graph shows how an alternating current | of peak value |, varies wit 


Which expression gives the alternating current! ? 


A) [=1, sin(5nt) m= % Cy isl sin 5 
‘N °* (0.0025 
._( 2nt Lid 
B) I=I, sin & DP) atts sin (800nt) 
- Q.19 The diagram shows how the e.m.f. of a simple generator varies with fi 
frequency and the maximum value of the e.m.f? ; 
1 _ emf (V) 


| Freanens 
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a Electro: 
\\SFORMER AND USES oF Ny _V, 1 magnetic Induction 


Which quantity is increas Ne V, 1, “ND PRACTICAL TRANSFORMER 


A rpms sed in Step-down transformer? 
8) Voltage ) Powe 
r 
)2) Which of the remain cons D) Freque 
; n 
A) current tant ina transformer? ” = 
8) power C) potential 
0.22 The voltage in the prima D) frequency 


; ry and ¢ 
and 4 kV respectively, If the pine coils of a step-up transformer are 200 V 


secondary coil will be € primary is 1 ampere then the current in the f 


4) 50mA i 
B) 3A ® = mA 

y.23. The turn ratio of a transformer is 2: ei . 
current through load wenitames “4 is 2:3, If the current through primary is 3A, then 
hi C)45A 
B) 24 D)LSA — 


Q.24 A transformer is used to 
A) Convert alternating current to direct current 
3) Convert direct current to alternating current 
C) Convert mechanical energy to electrical energy 
1D) change the level of alternating voltage 4 4 
0.28 A transformer is used to light a 100 W and 110 V lamp from 220 V mains. If the main 
current is 0.5 A, the efficiency of the transformer is approximately. 


A) 10% ©) 3% 
| B) 50% a nal te 
2 i rimary coil and number of turns in it are Ip and Np res ively 
i Q.26 If the current in the p ri e secondary are N; and I, respectively then the 


and the number of turns and current in th 
value the of Ns: Np eS, @. 


ou 
A) Is: Ip Sho om 
\ D) 1:1, 
B) Ip: Is coil to the iaPiccen secondary coil is 
027 The ratio of emf across primary 4 
A) = { M 
N, 
. _ Pp) None of these 
r 
B) 4 increases and power in secondary 
samen en 
Q.28 In step up transformer, by May increases if voltage remain same 
A) Remain same voltage current in 
B) Decreases because We rdvced due CH <econday cl 
0.29 Ina transformer heat p) All of these 


A) Primary coil 181 


B) Iron core 
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Q.32 


Q.33 


Q.34 


Q.35 


Q.36 


7 


RIOD, FREQUENCY, PEAK VALUE AND ROOT MEAN SQUARE 
TERNATING CURRENT OR VOLTAGE 


A)2.8A ©) about 2 A 
B)14A _. D) undefined for a direct 
_ The peak value of AC is 2/2 ampere. Its apparent value will be. 
A) | ampere C) 4 ampere ae 
B) 2 ampere  D) zero ag 
The frequency of applied A.C. is 2 kHz. Its time period willbe — 
A) 0.5.x 10° second C) 0.5 second 
B) 5 second D) 2 second 


Electromagnetic | 


is the energy expended to magnetiz 
each cycle of the A.C, 


\) Power loss 


e and demagnetize the 


C) Heat loss 
D) All of the above 


B) Hysteresis loss 


Laminated core in a transformer is used to reduce 
C) Hysteresis losses 


A) Eddy current losses 
D) Heat losses due to resistance 


B) Iron losses 
The loss of power in transformer is due to 


A) Eddy current C) Magnetic hysteresis @ 


> 


B) Resistance of coils D) All 

A step-down transformer, transforms 220 volt to 11 ‘volt. If the current in pr 
secondary coil are 5A and 90 A respectively, efficiency oftransformeris 
A) 70% C) 20%. a 
B) 40% D) 90% 


If turns in primary = 50, secondary = 200, primary Vv 


then output power will be about 

A) 360 W C) 460 W 
B) 300 W - D) Zero ; 
To improve efficiency of transformer the flux coupling between prima 
coils should be j 
A) small 

B) may be small or may be maximum D) Zero 
Primary secondary coils of a transformer have 50 and 200 turns 
primary is connected to 9 volt battery secondary voltage is 


A) 90 C) 18 


oltage = 120V, primary, 


C) maximum 


A constant current of 2.8 A exists in a resistor. The rms current 


The power dissipated in a resistor is the same for a constant 
a sinusoidal potential difference with peak value Vo. 
correct relationship between V and Vo? 


Vv . Vv 
teas C) V,= 

2 ) No“ 
B) V,=V -D) V,=V2V 


Peak y, 
B)O.14A Oia, alue of current? 


rhe mean value of sinusoidg D) 144.1 4 
lemt 

A)2 OVEr a cycle ig 
B) 0 : CI 

an D)3 
If the nstantaneces current in a circuit is giv, 
value of the current js ; €s by T= 2 cos (ot + @) ampere, the rms 
A) 2A 

C) V2A 

B)2V2A - an, a 
Power is transmitted from a Power house from high wotgelit Np Sere 
A) Electric current travels faster at higher voltage pu 


3) I is more economical due to less Power wastage ~ ’ 
C) It is difficult to generate power at a low voltage 
D) Chances of stealing transmission lines are minimized ; 

In an A.C circuit instantaneous current is Is itis possible when t=? 


ay Tet in > «Ae 
A) = i) SRR 
=> 2% 
B) oe yey, Wl: 
4 a ‘ -Vo. The phase angle at this 
In an alternating F “ 


rr 


instant is equal to 
A) 0° 

B) 180° s 
If the instantar 
of the current is 
A) Y2A i 
B) 2/2 A i AE" jitude twice that of the 


+0) amperes, the rms value 


An alterna’ 


equation rep 
above current? 


A) 1=2los nae © 
B) |=2Isinot 


an swe Le rliectromagnet wad 
te Indug, 


What are the frequencies f and the root-mean square potential difference V,,. of thea. ’ 


P|. fitz [vant Laet 


A)| 40 156 
B) 40 78 
C) 400 | 156 
D) 400 78 


Q.50 Virtual value of alternating current is also called its root mean square value, 
value of current I=Io Sin (wt + 9) is 


A) Io c) v21, 


2 l 
B)—1, D) —=1 
nT 0 a ° 
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app p  —————_Btectromagnetic induction 
EXPLANATORY NoTEs)) 


[he magnetic induction BR is the 


flux 
ee ry as flux density, Per unit area of a Surface perpendicular to B, hence it is 
i) BY 7 


4 ' 
} = flux den 
bee sity 


NS 
Flux density = 4 
A 

So : 
Unit of flux density WP | , tea "3 

= Wbm? ft] 

=NmA‘m? | Wb=NmA7 n, 

; a 

=Nm'A! ed a 

=T P= mA i 
When wire cuts the magnetic field then cn il be inde due to flux changing. 
)=BAcos0° ‘o \ 
bm =BA  *O=0° } 
b=, cosO 


According to given ow 
J 
a 


Pas = Pinay COSO NY 
i 


nal 


cos0 = — 


nN 
a 


(i) A magnet falls 
along the face of 
(ii) The ring is OP 
It is the statemé 
According to 


Electrom 


re correct by using l enz’s law. 


f >\2 
Q.10 nf Acos@ = 500x1x(10x10™ ) cos0°=5V 
At 


Yee 
At At RAt 
10-2 
= =4C 
¢ Ze 
A 
| td Ad 
At 


For 1° half rotation, emf in sinusoidal wave above the mean 1indthhd for i 


below the mean line. 
Induced emf can only be produced when magnetic flux changes. 


Induced charge doesn’t depend upon the speed of magnet. (e= VBLsin@) é 
The induced current will be in such a direction so that it opposes the c’ 
produced. 

AS 

e¢ = N@ABsin® 

For maximum induced emf 0 = 90° — 

¢ = NAB 

1=1, sinot =I, sin(2xft) 

From the graph, the period T is 2.5 ms. 


ao aoe 
275x107. : 


Ast, .sin(2(400)t) =I, sin(800nt) 


Frequency, “= 


4s topic - 12 te 


to j 
p= Vi=>P=samesyq! inerease 
] 


qa “8 
Ns . Vs = te 
Np pds 


ee 
Q23 As SO f) : 
2.3 On: | 
3. Phil On G: 
' Lae 
A iks with alternating voltage and it is used increase or decrease | 
: i 


024 Because transformer on ; 
the alternating vo! F 


P * 
Q2S efficiency = =a 100 
Prop 


~ 


I + 
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Q.27 


Q.28 
Q.29 


Q.30 
Q.31 


Q.32 


Q.33 


Q.34 


Q.35 
Q.36 
Q.37 


Q.38 


< 
x 


Vp I, Vs I, 

In an ideal transformer power remain same. 
The magnetic flux changes through solid conductor (core material), i 
current) are setup in closed path in the body of conductor, It results in p 
heating of core material. 
Hysteresis loss 

The insulation between lamination sheets should be perfect so as to § 
currents. 

(i) The eddy current results in power dissipation and heating of the a 
(ii) Hysteresis loss (magnetic hysteresis) is the energy spent™ to 


demagnetize the core material 
(iii) The power also loss in transformer due to resistance ene 


11(90 

_ Poin 4 panei Salt = 0) = Se ee 
Bee V,1, 220(5) 1100 . 

%n = 0.9x 100% = 90% Sn 

P, =P. =1, V, =120x3=360 W Pe 


Flux coupling between primary and secondary coils must be maximum, 
Voltage by a battery is D.C but transformer operates on A.C 7 
Constant current means direct current. In case of D.C I,,,, =1 


As apparent value of A.C means‘its root mean square value. 


I 


ms 


Q.43 


Q.44 


Electromagnetic Induétion 


Vv 
i> 
= ve 


- (1.414)(10)= 14,144 
_ & +(-8,) 


=0 


As | = 1, cos@—_—__{]) af ~ 
Given equation ’ 
| = 2cos(@t +)—{2) 

From equation (1) & (2) pm - 
= 2A \\ 


ww . 
less. As power loss = I? R, there will be less power 
en A.C voltage ritoee: will be I 


loss, - (a in teanstomer}¥ = PLR 


As |=1, sinO04 


-ot=—*! 
l=] sin( 22 xt] as 
ae | 


2n } 
-| = i potas 
l, =1, sin( t 
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Q46 Vel sind « 0=270" V =V,(-1)=-V, 
1 2 

47 | == = J2 

il He +d 


Q48 |=1,sinot 


'=(21,)sin(2@t) 1, > 21, 
o> 2 


, step-down transforme 


In r 

luced the output current 

ne reased C) Remains same. 
the Lenz's law refers to induceq D) None of these 
yemt! : ; 
ye a? 
}) Resistance C) Shear 
D) Curren 
gp ts 


power losses in a transformer ca 
\) By increasing turn ratio 

8) By decreasing turn ratio 

C) By stopping the flow of Eddy currents 

D) Using material of the core whose hysteresis area is large 


n be minimized: 


q4 The magnetic flux linked with a solenoid of area 


field ‘B’ is: “A’, having ‘N’ turns and right angle to 
A) BA 

C) NBA 
B) (1/2) NBA D) BA cos0 


gs A loop of 5 turns of wire is placed in uniform magnetic field of 0.5T. Then area of loop 
shrinks at constant rate 10m?/s, Emf induced in the loop is: 


A) 25V C) 250V © 

B) 2.5V D) 0.25V 
(.6 The phase at negative peak of AC voltage is: 

A) 1/2 aC) 2p/3 

B) x _ D)3n/2 


flux is 10 Wb, when magnetic lines of force containing magnetic 


07 , 
0) If the value at ns gh unit area of 10m? then the angle between 


field strength of 1 tesla passing throu 
magnetic field and unit area is: c)90° 

A) 180° Dy 0° 

B) 360° 

Jd about an axis perpendicular to the field. 


rm magnetic a hen the plane of the coil is: 


Q8 A coil is rotated im a unifo 


see aed 
’ The induced in the coil would be maximu C) At 45°to the field 
\) Parallel to the field of ; [) None of them 
8) Perpendicular to the He “1 in a direction 
q th 10.0 cm is ese ere i = ; 
, .0 cm - 
A metal rod of — a gnetic fie . Fin 9 x 102V 
perpendicular to @ 0.2 C) tox 102V 
A)2.0 x 10°V * D) between primary and secondary coils takes 
y,, 8) 0.50 x 10?V mutual induction about the power — 
0 Ina practical transforme what can C) Power output 2 power so 
place, In such transfor in t ) Power output < power MnPl 


A = el 

\) Power output 77 pow! iS t 191 
> power inpu' 

B) Power output - po 


Rr PRACTICE BOOK 


Electromagnetic Induction 


Qa Lenz’ ’s law in electrom 
ty anaes romagnetic induction is the direct consequence of the 
conservation of 


= 


Q.14 


A) energy C) momentum 

B) charge D) mass 

If we give a direct current to the transformer’s primary coil, then there wi 
A) less emf produced in the secondary C) equal emf produced in the s 
B) no emf produced in the secondary PD) more emf produced in the g 


An alternating voltage V (in volts) is represented by the equation: _ 
V = 300 sin (100 mt) What is the value of “f” for this voltage? { 
A) 25 Hz C) 50 Hz . 
B) 200 Hz D) 100 Hz - 
If we change the magnetic flux linking a coil by rotating the coil in a constant 
field, the rate of change of this flux is: Sf ; 
A) proportional to the emf produced in it 

B) proportional to the change in magnetic field 
C) proportional to the resistance of the coil 

D) proportional to the material of the coil 


f 


ug Topic - 12 


(6 


Q8 


0.9 


10 


Q1 


Q.12 
0.13 


O14 


EXPLANATORY NOTES) 


icp down transformer, y 
12,8 Law refers to induce curr 
‘ower losses in transformer jg d 
) eddy currents 


ents ing Closed Circuits, 
Uc to 
i) Magnetic Hysteresis 
¢=NBA 
VBAA 


5x0.5x10=25y 
VV 


| — , Phase is positive 
, 


3 ; re 
al —, Phase is negitive 


at 0. 7,27, Phase is zero 


¢= BACos@ \ \ & 
10 =(1)(10) = Cos eo. 

0° = Cos*(1)=0 
I : ina re: woul maximum, when the plane of coils is parallel to field. 

ie induce 
. POL —= Swit; 0x10°V 
a a “100 i 
Pin = Pow (Ideal Transformer) y 


losses : 5 
Pout “ ye (real transformer) due vi electrical energy. So, low of conservation of energy 
verte! 
Mechanical energy is con) 
holds. di { current. 
irec' 
lransformer does not work on 
o= af = 1007 
S0/iz 
A 
y ¢ 
Al 
Ag Nv = Constant 
Al 
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STRESS, STRAIN AND YOUNG’S MODULUS 


Q.2 


Q.3 


PRACTICE EXERCISE 


TOPIC-WISE MCQ’s 


™ 


Two wires of the same material and length have dae the ratio 2 ; 4, 
Stretched by the same force, their sia cel Hew be in 
Ba. ! a _ ying radius ‘R’. Th 
A force ‘F’ is needed to break a copper wire having s 


eke ‘a =) 
break copper wire of same length and radius 2 R will be? 
E C)2F 

A) oe 
B)4F 
Aim long Cu wire is subjected to a stretching force such that its length 
40cm. The % elongation which the wire undergoes: 


F 
D) — 
, 4 


A) 20% C) 40% 

B) 60% D) 50% 

The young’s modulus for a perfectly Rigid body is 

A) Zero C)l 

B) Infinite D) Lies between | and zero 


The ratio of diameters of two wires of same material is n:1. The length of 
4m. On applying the same load, the increase in the length of thin wire will be, 
A) m times C) n times 

B) 2n times D) (2n+1) x times 
A and B are two wires. The radius of A is twice than that of B. They are s 
same load, then stress on B is ; 

A) Equal to that of A 
B) 2 times that of A 


C) Four times that of A 
D) Half times that of A 
In an experiment for determination of young modulus of the material : 
length of the wire and suspended mass both are doubled, then the young modu i 
A) Remains unchanged C) Becomes doubled 

B) becomes four times D) Becomes sixteen times 

If the change of length of wire equal to the original length, then its 


equal to ; 
A) Stress C) Strain - 
B) load applied ))) ; 
D)N 
The unit of stress are: iti 3 
A) kg ms"! ies : 
B) kg m-'52 ee a 


Volumetric Strain can id defi 
A) V, x AV 


ned as: 
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Deformation of Solids 


A C)G=—A 
| tan0 
B)G " 
we D) G2“A_ 
2? Young's modul ay 
- ross seule os ” iw is 2 x 10" Nim?. A ste 1 wire h 
cross sec mm‘, The w . . el wire has a len i ‘ 
4) 1003 ork required to increase its length by imad bs Bee am, i! 
B)1J C) 104 
v.13 The dimensions of two wires A D) 0.13 ‘ 
load-extension graph ln-sligeg: and B are same, But their materials are different. Their 
A 
j u 
ify ‘ and Yu are values of young’s modulus of elasticity of A and B respectively then 
A)Ya> Yu Cus Ts 
B) Ya = Yu ® Dj. Yu =2Ya. 


Q.14 The graphs show how force varies with extension and stress varies with strain for the 
loading of a metal wire. fa, 


, 


oT ne 
The Young wails Pon a to 
> pradient of the force-ex n ; ‘ 
3) a = pos. the force-extension graph and the extension axis 
C) the gradient of the stress-sirat pn and the strain axis . . 
D>) the area between the mere ina been noted ea hla stress is applied on a 
O'S The strai gaara an amount of: 
QS FT he strain of rad wire is.then stretched ! fo 
wire of 11 meter. C) ~ mp 
D)4- 
Ne +s modulus 
B) 4.84 cm ing is the Young 
216 Which one of the follow ppt figure? 
stress-strain curve shows 


stress 


(in N/m?) for the wire having the 


i 


A) 10* 10! 
B) 8.010" 


ak, 


Q.19 


Q.23 


Q.24 


a Te pi -13 i Deformation | 7 
Q17- 


’ D) Use a different material of rope 


: by 2%, the bulk strain is 
A) 0.02 C) 0.04 


rn 


TENSILE STRESS AND STRAIN 


The length of an iron wire is L and area of cross-section is A. The increase jn 
on applying the force F on its two ends. Which of the statement is correct? 
A) increase in length is proportional to Young's modulus 
B) increase in length is inversely proportional to its length L 
C) increase in length is inversely proportional to A 
D) increase in length is proportional to area of cross-section A 
When a certain weight is suspended from a long uniform wire, its length 
one cm. If tht same weight is suspended from another wire of the same 
‘length but having a diameter half of the first one then the increase in lengt be 
A)4cm C) 10cm . PY 
B)2cm D) 0.5 cm § 
A and B are two wires. The radius of A is twice that of B. They are stretched jy 
same load. Then the stress on B is : 
A) four times that on A C) two times that on A 
B) half that on A D) equal to A, 
The area of cross-section of a wire of length 1.1 meter is 1 mm/2. It is loaded with |) 
Young's modulus of copper is 1.1x10''N/m?, then the increase in length will 


g=10m/s?) 
A) 0.075 mm C) 0.1 mm 
B)0.01 mm D) 0. 15 mm 


To double the length of an iron wire having 0.5 cm? area of cross section, the required 
be? (Y = 10'? dyne/em?) ; 
A) 1.0x10°7 N : C) 1.0x107N 
B)0.5x107N D) 0.5«10'? dyne ‘ 
For a constant force, a rope breaks duc to stress. Which of the following is 
reduce the stress? aan) 

A) Increase the length of the rope 

B) Apply small force 

C) Increase the cross-sectional area of the rope 


A cube is subjected to a uniform volume compression, If the side of the 


B) 0.03 D) 0.06 


Two wires have the same mat 


erial and have the same volume. However” 
Sectional are A and wire 


PR? See ee 


,25 Tensile stress addresses to the: 
\) Volume changes due to the a a 
B) Length changes due to I je, 


thea 
0.26 For the constant hydraulic iy Stress 
: ~ 8 ON an obj 


Deformation of Solids 


C) Sha 
D)A 
ect, 


: - changes due to the applied stress 
rg e changes due to applied stress 
¢ fractional change in the object's volume 


/ a and its bulk modulus (B) are retateq 


‘ as, a 
A) at «a B 
V c AV 
av seer 
B) : a «a B ; AV 
/ D) woe: 


9.27 The strain produced due to compressi 
e atre ; ess i ; 
Peis Pressive stress is called: 


B) Volumetric strain C) Shear strain 

HOOK'S LAW D) Compressive strain 

Q.28 Which of the following is correct? 
A) Hooke's law is applicable only within elastic limit 
B) The adiabatic and isothermal elastic constants of a gas are equal 
C) Young’s modulus is dimensionless F 
D) Stress multiplied by strain is equal to energy stored 

Q.29 The ratio of stress to strain is a constant for a given material, provided the external 
applied force . ; | 
A) Remain constant , 2) Not too great pl 
B) Not too small ; D) No applied force ’ 

0.30 Two steel wires P and Q liave lengths ( and 2¢ respectively, and cross-sectional areas A 

: oa & tensionin P 
J 


1 / tei . 4 

Ss y he ratio —————— when 
and A respectively. Both wires obey Hooke’s law. What is the ratio Vion inQ 

2 ‘Wad 


J * a . kid 

both wirenane stretched to the same so aga 
: Gi 

i 

4 


D> 


A) 


e d wi f the same material, with 
_ A second wire 0) 
ere yaa length of the first wire, is stretched by the 


paar sei. 
da quarter of the origina what is the extension of this wire? 
2 “ 


Nie l— 


Q.31 A wire stretches 8 
half the diameter 4” ‘ 
same load. Assuming t 
A) | mm 
B) 4mm ia tai is t ved for 


p) 16mm 


tension F and extension x. The Young modulus 
a 


; red in the wire? 


Q.32 For a wire, Hooke re is E. in energy sto 
rain 
for the material whe 0 the elastic s 
Which expression 2 


“a 
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Q33 What baie when the stress applied to the body is increased beyond the m 
value and is removed after some time? 
A) The body will come back to its original position 
B) The body will Oppose the stress 
C) The body becomes hot 
D) The body cannot return to its original position 
ELASTIC AND PLASTIC DEFORMATION OF A MATERIAL 
Q.34 The nominal strength of a material under the action of a certain stress; 
A) Mechanical strength C) Absolute tensile strength 
B) Elastic strength D) Ultimate tensile strength 


Q.35 A spring is made of steel and not of copper because 


A) Elasticity of steel is greater than that of copper 
B) Elasticity of steel is less than that of copper 

C) Plasticity of copper is greater than steel 

D) Plasticity of steel'is greater than copper 

If fracture stress is represented by ‘or’ and an ultimate tensile strenaey by ‘s 
A) Om > or C) Om < or 

B) Om = or D) None of these 

Any eS produced in shapes, length or yolume when a body is 
external force is called: 


A) Polymerization C) Polarization 
B) Crystallization D) Deformation 
Maximum stress which a body can bear is called : 
A) Yield stress C) Elastic limit 
B) Plasticity D) UTS 


If stress is increased beyond the elastic limit of the material, itt 
changed, this behaviour is called: 

A) Elasticity 

B) Yield strength 

Q.40 Which row best defines elastic and plastic 


+ 


Elastic behavior o} of a material Plastic 
extends only. within the . limit 
proportionality has a linear force 


extension | has a horize 
curve obeys Hooke’s lav returns to its | extends ce 
original shape and size 


- suffers pe 


C) Plasticity F 
D) All of these 
behaviour of a mater 


of | Extends beye 


» j 


gl 


42 


gas 


Qd 


Q.46 
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TRAIN PNERGY 


Deformation of Solids 
In a wire, when e& 


longation j is 2¢ 


™ ener, 
energy stored will be iii E, i iti 
it is 
. ’ Stretched by 10 em, then the 


B) 20 C)4E 


A wire fixed attic Upper end and 
« 


st 
work done in stretching js Fetches by length ‘7" by Wcipiving « dovee “eat 
)2 Fi 
B) sf ey 
2! b= 


The strain energy possesse 

A) Volume of the aa pee: pies fae - 

B) Area under the force extension curve 

C) Slope of the force extension curve 

1) Derivative of the force extension curve 

Area method for determining the stored energy in a deformed material is valid for: 
A) Linear part of the force extension curve 

B) Nonlinear part of the force extension curve 


ca 


C) Both of the above 


D) None of the above ; 
The work done per unit volume in stretching a material wire is 


2% 


i Fs 
| H  ) C) —stress * strain 
A) 5 force x extension cm ™ ) 5 


B) Force x extension 
The force-extension graph of a 
removed isshown: 


D) Stress * Strain 


particular sample of rubber as a load is applied and then 


force 


lee 
i rea! f ete cyc! 
What does the shaded into during * dat esos extension 
ore 
A) the energy transform jal enetey e 


ia 
“ tic ¢ poten ing 
3) the recoverable elas Je while load 


>on the 
C) the work done oF 

sont 
1D) the work done © 


on 
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Q.47_ A spring of unexpended length 0.50 m is stretched by a force of 2.0 N to a new 


0.90 m. The variation of its length with tension is as shown. 


20 
tension/N 


: 0 0.50 lengthim 0.90 
How much strain energy is stored in the spring? 
A) 0.40 J C) 0.90 J 
B) 0.80 J D) 1.8 J 


Q.48 Two wires of same diameter of the same material having the length /and 2/, If 
F is applied on each, the ratio of the work done in the two wires will be 


A) 1:2 Cy2si 
Byte D) 1:4 


BAND THEORY, VALENCE BAND, CONDUCTION BAND AND FORBIDDEN 


Q.49 The forbidden gap in semiconductors is of the order of 
A) 5eV C) 50 eV 


B) leV D) 10 eV 


Q.50 The conduction band lies 
A) between valance band and forbidden gap C) above the forbidden gap 


B) below the valance band D) below the forbidden gap 


ANSWER KEY)) 
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Q2 


Q4 


_ EXP Deformation of Solids 


cous A PLANATORY NOTES)) 


7 —x— d | 
VJ yt ~Alx 
Y (4) x 
\2 
MY _ (0 
v, (4) QF 
I 
on => FaA, (o=constant) . 
F,_*(,) 7 aa F 
— | =>F = 
I a(n) ; a(ny Bai ; 
o 


« 2 40cm 
&% = 7 = = TOdcm *100=> 6% = 40% 


FAG 
For perfect rigid body: A/ =0 we know that Y= a fae ; ; 
Mr 


L al 
Y= =. same load and length. Oy 


| _ AL, _ ar 
AL « —=> — - Se 

A SE, saat me 
AL, =n? AL, , 2. 


ea ~ => GA =con! (08 A are inversely proportional) 


» "4 Z a 
5, ~As eee (2%) 4, =4o, ; 
Cc, i aa A fn rature and nature of the material. it is independent of 


depends upon tempe 


Young’s modu 
dimensions. 
F E 
y-aA 1 Aen = 
AC 
c 
a kgm's 
A nv 


, Bian’ Mis My x — 
Q.13 From graph: air Mah ¥ a Fr, AC, 


F,>Fyand Af, <Al, So Y,>V Stress 


A Foung’s Modulus = : 
Q.14 Slope of stress-strain graph = = = Young s strain 


‘yf 1=4.84x10 °m 
(QS Bae= SAL =exl.=4.4x10 Z 


Sf 


H +O f d 
i in elastic region an 
~ Q16 Young's modulus is defined only in elas 2 
cay.” AD, 


Stress _ 8x10" _ 5,19! N/m? 
Strain 4x10" 


7 Pee fic 
Ql YA A 2 
fh ('D)2 4 
FL aca al (F.L and Y are constant ) 2-(4) (2) 
Q.18 / AYO oe i 2 
eee | Sa _ a) -@y'=s = 
Force E B=} 
Q.19 Stress = area = Stress « a S, [2 
wie RAs = EG 
= ~ AL/L AAL ; 
_mgl _ IxtOx I. m=0.1 mm 
MAY Lx lO" x10" 
F PF 
= A = zed ys 
Q.21 Yeu > Y=6a ary se 
/ 
I 


F=YxA=> F=|0" oe x0.5¢m? > F=0.5x10" dyne 
cm ‘ 


Q.22 Stress = Force/Area 
For a constant force, if th 


Therefore, by increasing 
Q23 v=p 


€ area is small, stress is large. If the area is | 
the cross sectional area stress can be 


AVIV = 3AVI = 3(2/10) = 0.06 
Q24 ys tl A FLA py 
Al. A WAL AZAL 
a. 
Fe (3A y 
F/Fs 9 


: 
a AVE = aes 


se of COMPressive 
case ¢ Stress length 


of 
D) SATRIG Wire decrease, COMPressive stress produces tensile 
\ithin clastic TMi stress js direct! on 
jok's law is valid for small “een Strain, it states Hook's os m~ \ 
; YAAC me ey, tb 4 
- => f = —— ~~» Y 
tar : ro) 
Fe Ay Ned 
FE, As at , 
4Fl 4PL cA d 
I ot ll 
nd Al Yud? OR 
L AL. > 
AL « t= ow j 
ds AL, Sia re, 
— ; : 
; = ener ey = 5 (base) height) = Enerey = > Fx 
Area under F— xgraph : ; seats the body does not regain its original 1 
When the applied str : Lepti's re Tee cease vcd is lati ink 
position complete aes 2 ae 7} 
Definition of UT; ri m 
“tee! is more } 
Stress -strain graph and and ci be regarded as the 
Definition of deform =i . i? =o ; 
“1S ts defined as maximal = original shape or 
vominal strength of ri r scl 


'T spécimen t ma 
dimension after the a 
ty definition: Vv 


Q.42 In Such a situation 1 the work is calculated by graphical method. 


I 
Work done = Area AOAB => W ai FI 


=i Q.43 In such a situation the energy is equal to area under force-extension graph, 
Q.44 Strain energy in deformed material can be calculated by area method for 
linear part of force extension curve. 


I Boe a? i Ath. SEael 
; E=W=—FAC> => — =— stress x strain 
lad 2 ¥ 2 x C lee? 4 


Q.46 Areaunder F—x graph = Ayx Ax > energy = Fx 


The shaded area represents the energy transformed into heat during the c 
Q.47_ Energy = > basex height = =x 0.40x 2 
Energy = 0.40J 


Q.48 W =i Fl => Wot (If F is constant) > 


Q.49 The forbidden gap in semiconductors is of the order of | ENG 


Q.50 The conduction band lies above the forbidden gap 


——— tac ee 


Deformation of Solids 


which of the following is the 
\) Glass 


Most ductile? 


8) Copper C) Cast iron 


D) High carbon stee| 
aD \ wire is stretched by a force which causes a i 
when: ” extension. The energy is stored in it only 
\) The extension of wire js Proportional to force applied 
B) The cross-section area of the wire remains constant 
C) The wire is not stretched beyond its elastic limit 
D) The weight of wire is negligible 
(.3 Which statement is correct: 
A) Elasticity is that property of body which enables body to regain its original dimension 
B) Elasticity is that property of a body that does not allow it to return to its original shape 


C) Elasticity is that property of a body that allows it to retain its original shape and dimension 
after the stress is removed 


1) Elasticity is that property of a body that obeys Hooke’s law 


i , the energy stored in the 
0.4 A wire is stretched by a force ‘F’ which causes an extension Ax, the energy 


wire is: 


1 
C) —FAr 
A) FAx v ) 3 
p) L Fax 
B) 2FAx 2 ie 
in is called: 
0.5 The ratio of tensile stress and the eg re wouig’s Modulus 
A) Modulus of elasticity p) Shear Modulus 
B) Bulk Modulus “ 4a 
5 its length increase by 40cm. 
Xr ‘ pjected to stretching force and 
Q), ire is subjec® is 
0.6 A 4.0 m2 long jest “al the wire eee o 10% 
Percent elongation i em 
be ing jimits reach successively: 
B) 40.10% pe the to 
0.7 The stress-strain SFAPM? rit vie 
The stress-stra ae elastic lim at 
A) Proportional li ake 


it, © : 
+. yield lim ait 
3) Proportional jimit. YE" onal lim 


jc limit, POP it ' 
C) Yield limit, elast® sa. santa yield jim! = 
D) Elastic limit, propor 3 eo» 


/ *s Modulus? 
ur Which feature of the following graph represents YOURE ET 


aun 


stress ‘< ' 
C) Reciprocal of the gradient 
ste pea ph D) Product Aes area of the @ 
cial aterials are shown in the figure, 
Q.9 Three graphs for three types of materials nen 
Stress Stress 
Stress x cf 
Strain Strain 


3 so tc® 
Which row describes the correct materials? 


Brittle Ductile Polymer 
~~ Polymer Ductile 
Brittle 
Brittle ~ 


B) | Brittle 


C) Polymer 


Ductile 


Polymer 


D) be “Ductile 


Q. 10 A wire of area of cross —section ‘A? and original length ‘I’ is sub) 
second wire same material with an area is ‘2A’ and length ‘20 i 
“age ‘L’. If the extension first wire is *X’ and second wire is °Y’ 


A ); - C) : 
B) - Te ‘ D) + 2 
Q. 11 Strain cnergy in a deformed material i is siden in the form of: 


A) Elastie energy 


C) Plastic ene 
B) Potential energy ba 


D) kinetic energy 


Q. 12 The wire made of co 
A) Ductile material 
B) Tough material 


Pper belong to which specific kind of mate: 
C) Brittle material 
D) Deformed material _ 

Q.13 A 1.25em diameter ey}i 


A)2x 108 Pa nder is subjected to a load of 2500Kg. 
B) 200 Pa C)2 x 10° Pa 


Q. 14 A wire of length 2m is a D)2 x 10° Ba 


ttached with a mass of wai | 
is 0.3 x 104 then extension in wire will be: ae ; 
A) 1.5mm 


= B) 2.0mm 
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ls 
~ 
() 
0) 16 
Q.17 
Q. 18 
Q. 19 
: Q. 20 
ey 
‘ 


peak 2017 


C rhe young’s modulus of e| 


Deformation of Solids 
init volume wie bee ofa Wire 
A) | 2/2 Y 

B) Y2/2F ©) Ry 
The modulus of elasticity de os 
A) Nature of the materia] 
2) Tempenaell C) Area Of cross-section 

D) Both sa* & i 
3 


is “Yy» 
a * 
nd Stress is “F”. The elastic P.E per 


pends Upon: 


In the case of linear defo 

rma 
A) energy stored in a stretched t Nsile stress to tensile Strain is called: 
13) young’s double slit Phenomenon ) Bulk modulus 


Which material will follow the below Pn drial 
ma ERS ye? 


o 


tion, the ratio of te 


5 
: Extension 
A) Copper C) Lead 
B) Iron D) Glass 


The area under the extension-load graph of an elastic material whose elastic limit has 
not been execeded gives its: 

A) stress 

B) strain energy 

A wire has spring constant of 5 x 


C) Young modulus 

D) strain ; 
10/N m-". Its is stretched by a force to extension of 1.4 
tored in the wire. . 


mm. Calculate the strain energy s () 4.9 « 10°) 


EXPLANATORY NOTES) 


Q.1 Copper is most ductile 
Q.2 Energy is stored in stretched wire by a force only when the extension of 
to applied force. 

Q.3 Definition of elasticity. 


Q.4 W => Fac 


Q.5 y = Pemsile stress. TA 


Tensile Strain A 


Es 10 
eee O10 = —— x LON 
= 4 x [Obese 


Q.7 In stress — strain graph, order is proportional limit, yield Point, elastic lim 
stress, 


Si rain _ | 


Q.8 Gradient = Slops = 
= Stress. Y 


Q.9 Ductile materials go towards permanent deformation after elastic limit. Bri 


just after elastic limits 


Q.11 vq jay is stored as elastic potential See 


Q.1 2’ Ductile materials bear most stress than brittle nea 
Q.13 Stress=/ _ mg _ 4mg 


# 


4 & Deformation of Solids 
N , os 


& 


F al 
0.16 Modulus of clasticity depends upon (i) nature of materiat dip oa : 
, tensile stress 


cule —— modulus 


Q.18 Glass is brittle in nature 2} 


Q 8 


L.De wi 


: a mn ; 
- 14% 10 x1,96x10 
=49¥10% 


a, 


TOPIC-14 


HALF AND FULL WAVE RECTIFICATION 
Q.1 — The diode shown in the circuit is a silicon diode. The potential difference between thy 


points A and B will be , 
23 aA 8 
— » e 
ms ‘yy 
—_ 
6Vv 
A)6V C)0.7V 
B) 0.6 V DOV 
Q.2 __ p-n junction when reversed biased acts as a : 
A) Capacitor C) On switch 
B) Inductor D) Off switch 
Q.3 The branch of Physics which deals with the electrons and their flow through device) | 


called 

A) Electronics 

B) Electricity 

' Q4 The device which coverts A.C into D.C is called 
C) Transducer 


C) Electrostatics 
D) Electro magnetism 


A) Oscillator 
B) Rectifier D) Diode 
Q.5 By which process the depletion region is formed around the junction 
A) Diffusion C).Emission ya 
B) Fusion D) Fission 
Q.6 The types of rectifications are 
A)3 C)4 
B) 5 D) 2 
Q.7 Rectification is possible by 
A) Transistor : C) Diode 
a Filta Ne : D) Capacitor 
uming diodes D, and D, to be ideal, the current through them will be y 


10kQ 


A = me 
)D, =0; D, =0.5ma C) D, =0.25mA; D, =0.25mA 


B) D, =0.5mA : 
>; D,=0 D) None of the above 


~ 4 
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Q.10 


Qu! 


Q.12 


Q.13 


Q.1g 


Qs 


0.16 


01> 


ifthe maximum forwarg CUrrent rating of Electronics 
RB ofd 
lode is 4 mA, then diode 
iy r se 
4 
A) Is safe Gowen, 
B) Is not safe C) May or 
) aa May not be s 

What is the current in the circuit shown? D) None of the above safe 

<a 300.0 

-1V 

A)OA 
B)10°A rely 


D)O.1.A 


In the case of forward biasin 
2 of pn 
correctly depicts the direction of the Row ef are ee bbiichcaian 


PRPS 
b= - 


A) 


A) Holes in n-type and free electrons in type 

B) Free electrons in n-type and holes in p-type 

C) Holes in n-type and pu. Ww 
ni 


D) Free electrons in n-type and p-type i 
Forward Caria dinquah aaah 88 C) Majority carriers 
A) Minority caren ¥ D) Electrons 


B) Holes es n be used as a rectifier because 


hee "planes flow when forward biased & high resistance when 
‘reg he current flo} 
A) It has tow resistance to ¢ 


Wi when reverse biased 

B) i had high resistance to the cod aap Nocatee 

C) It has low resistance to the oe ee romperatut®- 

D) Its conductivity incre aa in silicon 

The number of valence ¢! 03 

a) 4 regions of the semiconductor meet 
ie two ‘3 

B)4 to the region, where th C) junction ‘i 

Nee “7 Cyne r edevelops across the depletion 

A) Anti-node p 

B) I oop en yulue 

In case of germanium 09 

region is 

A)OV 

B)0.7V 


potential barrier 


8 The diodes shown in the following diagrams, which one is reverse biased — 


A0V 


Which one of the ilontny is not an ead impurity? 
A) aluminium C) pia 
B) boron D) gallium 
whet type of material is formed when Pentayalent material is 
germanium? 
C) Both A & B 
5 Sire D) none of these 


The current through an ideal P-N junction shown Fe the following circuit a 


C) 1 mA 
A) zero 
B) 10 mA D) 30 mA 
In fig. the current supplied by the battery is 


2v 


i 
A)O.1A C)0.3A 
B)0.2A D)04A 
In a P-N junction diode if P region is heavily doped than N 
layer is 
A) Greater in P region 
B) Greater in N region 
C) Equal in both region 
D) No depletion layer is formed in this case 7 
The i-V characteristic of a P-N junction diode is shown 
dynamic resistance of the P-N aaa when a forward bias 


A) | ohm 
B) 0.25 ohm 


~ a 
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sc The electrical resistance o 
A) lt has no charge carriers 


B) It has a large numbe 
tof ‘ 
C) It contains electrons as Pre Sartiers 
(>) It has holes as charge carriers 7 
5 Ss 

y.26 If no external voltage js @pplied ac 

\) No electric field across the funn P-N Junction 
B) An electric fie inti oh y 
C) An electric Bee. counts iret N-type to P i 

eld pointing trom Pavneten YPC side across the junction 

1) A temporary electric field durin Pe to N-type side acto 
disappear 


g formation sr ° SS the junction 
Barrier potential of a P-N 


F depletion la 


Electronics 
Yer is large because 


there would be 


-N junction that would subsequently 


A) Temperature Junction diode does not depend on 
B) Forward bias 
C) Doping density 
D) Diode design 
Q.28 No bias is applied to a P-N junction, then the current 
A) Is zero because the number of charge carriers flowing on both sides is same 
13) Is zero because the charge carriers do not move 
C) Is non-zero 
D) None of these 
SINGLE DIODE FOR HALF WAVE RECTIFICATION OF AN ALTERNATING CURRENT 
Q.29 In the half-wave rectifier circuit shown, Which one of the following wave forms is true 
for diode, the output across C and D? Xe 


*s D 


C) E 
Ted) 


e following statement is correct 


B) iode, which of th 


it of P 
Q.30 For the given circuit 


aul , the ¥° # 

A) in forward biasing = voltage 
B) n forwar biasin’ yoltag® 

c in reverse piasin’ ne 
1 . pit 

sing 

D) in revers© bias 


the 
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Res, a bate 
um Qt The simplest type of rectification known as half wave rectificatii is a 


’ : —— 
vi A) Using a transistor 
we B) Suppressing the harmonies in A.C voltage 
Pine C) Suppressing half wave of A.C supply by using diode 
Be D) Using a Coolidge tube 
Pa’ Osa Output of half wave rectifier is suitable only 


C) Charging batteries 


B) For running a D.C motor D) All of these 


it. Sa A) To operate radio 
Br 


a 2 Q.33 During the interval 0 — s the forward biased diode offers Z 
i, 

= A) very small resistance. C) very high resistance 

+ B) very small current flow through it D) zero resistance te 

L Q.34 In a half wave rectifier, the frequency of the input is N, the frequency an 


output will be 


A) N/2 and Pulsating C) 2 N and steady 
B) N and Pulsating D) N and continuous 
Q.35 The most common device used as filter is _ 4 
A) Capacitor C) Transformer 
B) Resistor D) Transistor oO: 
FOUR DIODES FOR FULL WAVE RECTIFICATION OF AN ALTERN Q. 
Q.36 Ina bridge rectifier how, many diode conduct during each half cycle of 
A)2 C)1 
B)3 D) All 
Q.37 Ifa full wave rectifier circuit is operating from 50 Hz mains, the fund , 
in the ripple will be ; 
A) 50 Hz C) 70.7 Hz bn 
B) 100 Hz D) 25 Hz a ie 


Q.38 In figure the input is across the terminals A and C and the o 
Then the output is 


D 


A) half wave rectified 
eg C) full wave re 


t D) same asinput 
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9 To reduce ripples in the Output of h ridge Electronics 
\) Diodes having low forward resistance *ectifier we should use 
[3) Diodes having high forward ‘aids C) Low frequency A.C 
ance 


i D) A filter circu 
v.40 In full wave rectification, the output D.C hc 


Voltage across the load is obtained for 


\) The positive half eycle of input A.c. C) The complete cycle of input A.C 
3) The negative half cycle of input A.C. _ 


: D) All of the above. 
In the diagram; the input is Across the terminals A and 


C and the output is across the 
terminals B and D, then the output is 


Q.4l 


0 


A) zero , C) same as input 


B) full wave rectifier . ate wave rectifier 
OPERATIONAL AMPLIFIER AND ITS CHA R ee _ baiuiles 
Q42 A loop op-amplifier has output voltage Vo and difference between 
F n open - | i 


i g n loop is given by: 
and inverting input voltage Vi. | ope b 


~ % Vi 
y <A” ©) a= 
A) Noi “ er ° 
x. ¥ D) None of the two 
B) Ag. = Vet Vis 
Q.43 The op-amp can amplify C) D.C signals - ignals 
: ithe .C Si 
A) A.C signals only ; [p) neither D.C nor : : 
ignals ; nce of? 
13) Both A.C and D.C signe and with phase differe 
; tput voltage _——— Amplified, 0 
Q.44 OP-Amp gives oufP C) 
A) Amplified, # p) Both A and (3 


n 
B) Amplified. 3 sa order of 
fop-AmP - c) 10° 


0.45 Open loop gain o p) 10! 


A) 10° 


B) 10° 
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Q.48 


The ideal OP-AMP hes 
A) Rinpur= 00, Roun 0 
B) Ringus = co sA=0 .Ro= oo 

Input resistance Of operational amplifier is ™ 
A) Very low ba 


C) Infinity 
te 

B) Very high D) Zero if 
Operational amplifier works with open loop potential difference between inp 
terminals is 150 wV. The out voltage is 
A)50V C) 100 V 
By IS V D) 150 V 
For an operational am plifier the output resistance is the resistance between 
A) inverting input and ground terminal C) output terminal and ground 
B) non inverting input and ground D) Input and output terminal 
With zero volts on both inputs, an OP-amp ideally should have an output....., 
A) equal to the positive supply voltage C) equal to the negative supply voltag, 
B) equal to zero D) equal to CMRR b 


ANSWER KEY) 


the following characteristics, 


C) Rinpur =0, Roupur=0 
D) Rinpur =0 , Routput=o0 


Q.10 
Qu 
Q.12 


Q.13 
Q.14 


Q.1S 
0.16 
Q.17 
0.18 


O19 


EXPLANAT 
in the given condition diode ORY N 


difference between A ; "Se biasing <q ; 

in versed Sa and B is 6y 8 $0 it acts as open circuit, Hence potential 
[+0 

Ordinary circuits: 

When switch is OFF, Current is zero 

By definition, 

Definition of rectifier, 

Some el iffus i 

i cctrons diffuse to the P-tegion. So, process is diffusion. 
Diode is used as rectifier, 


The current through diode D, is zero because it is reverse biased, However. diode D, is 


forward biased and current through it is = an =0,5x10°A=0.5mA 
oe 
~~ ; 20-10)V_ tov, 
Current in 5 kQ resistor = 20=10)Y _ TOY Sarg 
urrent in resistor 3kQ. 5k 


The diode is safe because the current if carries (i.c.,2mA) is less than the maximum forward 


current rating of diode (i.¢.,4mA) ‘ — : 
(—1 V is high voltage W r.t-4 V) Since the diode is reverse biased, the circuit current is zero. 
~ i site direction. 
cetric field and electron sn oppo ‘ ie 
Holes move along fi Ce tor and free electrons in p-type semi-conductor are minority 
Holes in n-type semi-c 


charge carriers. tor diode circuit is due to majority carriers. 


ot Q and forward biased resistance is 


i semi-co 
hrough a high in order of M 


Forward current 
ery 


ased resistance is V 
ohms. 


Its reverse bi 


very low in order of few 


The number of valence el 


i yjons 
At junction, the two reg 


juncti h that its high potential is 
the value of pote a p-n junction suc 


For germanium, the pen junction ig suid to be reverse 


When external $ 
-region an 


connected to 1 


biased. e 
roup 
All these belong 10 3° 
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a 


Be crce noon 
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ie 
Q.20 N-type semi-conductor is formed by doping on intrinsic semi-conductor by y 


impurity. 
Q.21 IL is reverse biasing, in reverse biasing current flow is approximately zero. 


Q.22 Bie = 0.2A 

R 
@.23 Depletion layer is more in less doped side. 
0.24 The current at 2V is 400 mA and at 2.1 V it is 800 mA. The dynamic resist 


meee (21-2)! nasa 
Ai .(800-400)x10" 4 


R= 


Q.25 Depletion layer consist of mainly stationary ions. 
Q.26 Across the P-N junction, a barrier potential is developed whose directio 
P region. 
Q.27. Barrier potential of a P-N junction diode depend on temperature, fore ir db ) 
density and independent of diode design. 
Q.28 In unbiased condition of PN-junction, depletion region is generate 
movement of charge carriers. 
Q.29 Half wave rectifier, rectifies only the half cycle of input ac signal and 
Q.30 In forward biasing, resistance of PN junction diode is zero, so whole v 
the resistance. # 
Q.31 PN junction has low resistance in one direction of potential differ 
flows (forward biasing). It has a high resistance in the opposite p 
V, so a very small current flows (Reverse biasing) . 
Q.32 Output voltage of half wave rectifier is pulsating, when it made. 
is decrease this low voltage suitable for charging batteries. 
Q.33 “Forward biased diodes has low resistance, 
Q34  Inhalf wave rectifier 
© Input frequency = output frequency 
* Output wave is pulsating 
Q.35 Filters made output smooth 
Q.36 Ina bridge rectifi 


€r two diodes in forward biased and 
9.37 In full wave 


rectifier, frequency of output wave is ¢ 


a? on 


Q.48 


Q.49 
Q.50 


i is the diagram of full wave 


Electro 
bridge rectifier Circuit, = 


We use Capacitor as filter circui t. 
i) 


Yirection of current flow if h h ni 
th OU 
c 2" the lo i 
ad re: 


— Sistance R j i 
, R is the same in both halves cycles of 
Full wave rectifier cireuit 

i 

Vv 


OP-AMP can amplify both A.C and D.C signal 
Op-Amp may be inverting or non-inverting 
Open loop gain of an op-amp is of the order of 105 


For ideal op-amp 


Vv eYV 
l= Ro ay 2 OM i “oT 
Due to high value of input resistance no current flows between the two input terminals of op- 
amp. on 
— / 
OV 
V,=Ag x¥, re. Ss 


ce resistance between output terminal and ground 


Output resistance isith 
voltage = output voltage 


For ideal amplifiers Inpat 
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. ar ith 
Q.1 An n-type semi-conductor is made by doping silicon oryene 
nit Fi C) Arsenic 
te A) Indium ) 


B) Aluminium 1D) Both B and C 


Q2 A signal that is applied at the inverting input terminal of an op-am 


amplification, at the output terminal with a phase shift of: SF y 
A) 0° C) 360° 


B) 270° D) 180° 


Q.3 To convert the Si crystal into p-type semi-conductor, which a ole 


doped: 
A) Trivalent Element C) Fourth Group Element 
B) Second Group Element D) Pentavalent Element 


Q.4 Output voltage of rectifier is not smooth. It can be made smooth by using : 
as: 
A) Wheat stone circuit C) Ripple circuit 
B) Bridge circuit D) Filter circuit 
Q.5 In the following figure what happens for the positive half cycle of the it iP 


A) Dy and D3 conducts OD, and D2 conducts 


B) D; and D> conducts 


Retake 2017 D) Dy and D3 conducts 


Q.6 When we apply input at the non-inverting input of an op 


output appears after: 
A) Amplification, Phase 


B) Amplifi 
KETS. PRACTICE Boo 


shift of 180° 
Cation, phase shift of 60° 


C) Amplification, no 
D) None of these 


mf 


cp 


ous — -~ 14 


g.7 Foran LED whatis true? Electronics 
\) It is always forward biased 
13) It releases a photon 
When coval 
ent bonds bre 
aks 


It releases 
C) It releases photon when electron combines with 
S with hole 


D) Both “A”. & SC” 


borg 


Q.8 In case of half wave rectification, 


resistance of diode duri i I 
a sa ee uring negative half of A.C is: 

ohms 
B) very low 


Q.9 A negligible small current between input terminals of the operational amplifier is 
because of: 


D) negive 


A) low input resistance C) high output resistance 
B) low output resistance ~ Dy high input resistance 
Q.10 The direction of current through the load resistance of a full-wave rectification circuit: 


A) inverts for negative cycle. ae C) inverts for positive cycle 


B) changes for every cycle” t f 


D) remains constant 


TORY NOTES) 


iby doping silicon crystal with Arsenic (Grou 
dat the inverting input terminal of an op- 
terminal with phase shift of 180". 

doped with trivalent element. 


ductor, Si-crystal will be 
H CF tear 
¢ made smooth by using a circuit k 


rectifier is not smooth, It can b 
& 
fi ) 


positive half-cycle the diodes D2 and Dy are forward biased anchdigh 


rsed biased. 
input supply is given to non-inverting amplifier, only amplifieation 
Fiflise shift. ee. 


7 LED is forward biased p-n junction and it releases photon when electron co 
Q.8 Incase of half rectification, resistance of diode during negative half of A.C [ 
Q.9 A negligible small current between input terminals of the operational ante 
high input resistance. e . 


Q.10 In full wave rectification circuit, direction of current through load resi 
during +ve & -ve half cycles, 


i] | 


Qu 


03 


Q.4 


QS 


Q.6 


"vERGY OF PHOT 
ONE 
(= ht 


pHOTOELECTRIC 
ENE a 


Le 
we 
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Photon of 
high 
est fi 
re 


_ ae quen 
A) I* to 5" si 
B) vi a Will be Absorb 
B)2 5" orbi rbed 
The value and : ‘i When transitj 
nits ber 
A) 6.63 x1034 Js 7 of the Plank ) 3" to 51 oo: takes place fi 
Siena s 4ank’s const D) 4" ty sth bit rom 
aya ant ‘h? orbit 
can bi 
Cttienmwn 
63 «10-4 | ed as: 
s 


RGY 
" 7 
rhe curve between reel Js 
“QUE 
NCY AND WorK 
FUNCTI 
ON 


Photoelectric ¢ 
urrent (I) and fr 
equene j 
I y () Is 
A) 
r Rs 
C) ; 

f 

i eg 
: 
D) 
- 


Ther 
everse pr 
A) anni process of photo i 
ihilati i electr' i 
ilation of matter r ae 
) production of 
X-rays 


B) pai 
teal production D 
— YF: ) nuclear fissi 
wie ile of incident radiation ina pide booed is decreased 
B) the photoele: n te current will decrease C) the stopping cette wil 4s 
ctric current will increase D) the stopping sae wil sa 
' will incre: 
int source of light 1m away. Wie the so 
urce is 


A ph 7 
photoelectric cell is illuminated by a po 


Ree 2m away 
A) The a 
e number of electrons emitted'is a quarte 
tted is half the 


B)-P 
he number of electrons emi 
quarter of 


C) Eac 
ach electron emitted carries one 
half the initial energy 
i tential is: 


D) Eae : 

) Each emitted electron carries 

c effect experiment the stoppins 

tential that call { to vanish 


CT 
’ THRESHOLD 


r of the initial number 
initial number 
initial energy 


In bs photoelectri 
a The electric po 
KS The photon energy otic elec 
7 de kinetic energy ° pees nen ee . 

he energy reauit® remove an iia 


tron ejected 
1 the sample 


os _-. 
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—s — —— _ << 
i jectric em 
: etal surface in case of photoe'! 
| a potential for » m 


; . 

| wadition. frequency for the metal surface a 
| é a opemegt yo [ i f the metal surface 

’ C) The frequency of incident light and work function 0 | 
1D) All of the above 2 eal — 
; Qo rare different metals A, B, C photo-emission is _— rer ae 
energy (K) versus frequency (v) of incident light graphs a F 


curves correctly: 
rt > 


B) Cc) D) 


mn threshold freq 


Q.10 The work function of a metallic substance is 5 eV. Then 


approximately . 
ee 107 Hz C) 9.68 x 107 Hz 


B) 8.68 * 10) Hz D) 1.2 « 10 Hz 
An ultraviolet light source causes the emission of photoelectrons from ; 
more intense source of the same wavelength would give : 

Maximum energy / electron Be of electrons / second 


Ql 


A) more the same 
B) |. the same more 
ct ee the same the same 
Db) more | x more 
Q.12 The value of stopping potential in the following diagram 


(pholovlectne 
current) 


AW -WV-Wv-1V0 * 
C)-3 V 


In a photoelectric effec i die 

t experiment at 
number of electrons ejected is iaeihial Pia. z 
A) The frequency of the incident light 
B) T heir potential energy 
C) The number Of photons that hit the 
D) Their kinetic energy 


A)-2V 
B)=4V 


sample 
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H»> 


oP 


Q.16 


Q.17 


ropic 


During Einstein's p 
frequency of the j 
incide 


Modern Physics 


lectric 
1 The aa nt Ex 
; ve value of saturat} adiation Perimeny 
io is » Wi 
9) No effect N Current in increased? hat changes 
C) The value of stopp Creases re observed when the 
1) The value of stoppin 


How does the in 
tensity 
affect t 


~ ww 

A) vi > v2 > V3 0) 
WLP) eeu 
~ — DMzu7” 


B) v2 > V3 > VI 
What is the effect of intenst on the stopping potential? 
potential increases linearly 


A) As intensity incre 
y increases, si ing potential decreases linearly 


B) As intensity inere x 
C) As intensity decreases, pping potential increases exponentially 

D) No effect ad 
MAXIMUM PHOROR ERIE ENERGY 8 DEFEND ETE oF INTENSITY WHEREAS 
PHOTOELE CURRENT 1s proProrR tee 
Q.18 cL energy of the electrons empl ina “ oe _ =, of 

; , ) nature © 

or ee br inci D) none ee incident on 2 photo sensitive 

3) intensity of inci ent Ng frequen c 
.19 Dept” - , ou 1.5 times ue Deere js doubled the photo electric current 

Vv 

material. If the fred ™ 

becomes C) half 

A) four times D) me, then the maximum number of emitted 
oa, 8) double a tight i= — 

0 If the intensity of ineide? ©) four times 
electrons will e D) half 
, 225 


A) double 
B) eight times 


presents correctly the variation of 


al Q21 Which one of the following graphs re 
current (i) with intensity (1) of incident radiations? 


| ‘ 7 F 
7 ; Intensity(1) —> r. Intensity(1) = Intensily(1) —* D) 
“ A) B) Le 


a” 1 i 
ee , =f + —MVins 
| BINSTEIN’s PHOTOELECTRIC FQUATIONHT =f +58 


| Q.22 Einstein’s photoelectric equation is 
A) is mv2,, =ht C) 
2 


D) — mv2,, &hh=¢ 


Mis 


B) u mv? =hf-o 


Q.23 Two photons of energy 2.5 eV each are incident on a metal plate whose we 
eV, then the number of electrons emitted from the metal surface will be. 


A) One C) Two 

B) More than two D) Electron emission is not po: 
0.24 (K.E.)ma= hf-hfo is known as: 7 

A) Compton equation C) Newton's equation 

B) Planks equation D) Photoelectric equation 


Q.25 The threshold wavelength for a metal whose work function is W, i 
threshold wavelength for a metal whose work function is W, /2? 


A, 

ej GC) WA; 
: 

si D) 44, 


DE BROGLIE WAVELENGTH AND USE 1.= : 


Q.26 Ifthe KE ofa fi . 
s of a free electron doubles then its de-Broglie wa 
met C)2 


that of B? the energy of Photon B. What is the ratio of t 
A)2:1 4 


4 ee ae 


030 


Q3! 


Q.32 


DISC 
0.33 


Q.34 


Q.35 


0.36 


0.39 


/ 
if ure the Fespective 4: Moder Pp 
proton, each hayj ing the aid € Kinetic . n Physics 
A) f E> E © de-Bro, il aN electro 
le M, an alpha- 
a) £ > eee “avelength then Mphe-particle and a 
0 Bee 

The magnitud on Be 

; - oa ie e-Brogite Wavelength “ r te 
and @ particles all hy 4) of ot 
sequence, Ve the same Cnergy 1 “trons (e), proton (p), neutron (n), 
A) AsApAseae V, in increasing order will follow the 
B) A, Ayal ©) Asay Ay dy 
Phe wavelength of matter Waves is independ D) Ardy, 2, 
\) Mass ndent of; | 4 
B) Momentum C) Velocity 
Of the following moving with D) Charge 

same 

A) An eleseean “momentum, the one which has largest wavelength is: 
B) A proton C) An a-particle 


ie D) All have sam 
A particle of mass ; ve same de-Broglie wavel 
. a decays into two masses m; and m2 ‘ith es ae 


The ratio of de-Broglie wave lengths of the partici oy ss ye 


A) = p) qs | DI: 
m, m, , 
RETE ENERGY LEVELS OF HYDROGEN ATOM AND SPECTRAL LINES 
Lyman series of H-atom lic in the ___ region of EM spectrum 
A) visible ra ~ C) ultraviolet 
B) infrared ‘~ * D) red 


of the Bal series lic in h 
The prominent lines mer a 


A) visible ahaa D) red 

B) infrared Jar momentum is 
In Bohr's model of H-atom the angular m C) 2ar 
A)h 


h D) none of these 
B)-n Qn th orbit in an hydrogen atom then:the wavelength 


thio the 
When electron jumps from P ci cg 


n by - 
of the emitted radiation is give ra) af s | 
nyse ei ye 
i P wi} D) ore ra 
(4 ] pei ron and the nacleus of hydrogen 


petween the elect 


A R, Pr ir si iady 
An expression for - electros' 
utom is giv cn by: 


PRACTICE BOOK 


atom, total energy of electron is: 
C) Zero 
ma D) 10.5 eV 
ioms are excited to the stationary 5 
rn =4, The number of maximum spectra 
oe sO) 4 y 
rc 


D) 6 * 
rogen atom in the first and the second ex: 


tate designated by the 
I lines are observe © 


energies of the hyd 


Oyace _ 
D)9:4 & 
increasing quantum number the energy difference bar adjacen 
A) decreases i ad 4 
_ B) increases x 
e for high Z atoms ~ ta 


-__ C) decreases for low Z and increas 


im D) remains constant } * 
 Q.42 ee model of hydrogen atom, let PE represent potential energy and TE the o 
J going to a higher level: r ee 
A) PE decreases, TE increases : C) PE decreases, TE decreases 
B) PE increases, TE decreases D) PE increases, TE increases — 
RELATION hf = (E2-E1) 7 
Q.43 The following fig indicates the energy levels of a certain atom. Wh 
from 2E level to E a photon of wavelength Ais emitted. The v 
produced during its transition frofg level 4E/3 to level E is. 


43E 
E 
nF gy ak 
; 3 
a, o 
4 > ; D) 3a 
ba 


PRODUCTION OF X-RAYS AND FEATURES OF X-RAYS TUBE 
8 aximum speed of electrons in X-rays tube which is producing } 


frequency f is 
hf 
Aa 
m C) 2hf 
m 
B) on py _ [he 
Q.45 The kinetic en Vim a 
e ; “ , 
A)KE = ey rgy K.E. with which the electron strikes the tar a 
= = K.E. = he/2 C) K.E.=ht? 
“ ¢ wavelength ran : D) K.E.=eV “4 
. | mm to 700 nm be of X-rays is ea 
) 400 nm to | nm C) I nmto0.001 nm 
4 KETS- PRACTICE BOOK D) 0.1m tot mm _ 


“8 Topic - 15 
y crysts 
X-ray crystallography tises wise, hrs ghagag 
©) Diffraction 
,4a In the Xa 


ays Production, let r, 


oherency 
alpha line and } » be wave 


be the ent off Wavelength, i, be the wavelength of K- 
length. Of K-beta line, t 


hen 
A) } A 
C)2, >A >A, 
; Ay >A 
B) A. ' D) A we 
o49 X-rays are produced p 


Y applying pote 
wavelength produced 


ntial difference of 40 KV. Find minimum 
A) 3.3 x 10° m 


C) 0.3 x 10-1 m 
B) 3.3 x 10°? m D) 3.3 x 10° m 

(50 The ratio of speed of y-rays and X-rays is: 

; A) | C)>I : 
B) <I D) None of these 
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>) 


~— 
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OE v= 


% Ine 


o- = 

_ EX ATORY NOTES)» 
pts tum then enerzy required will also be maximum, 

j oan i ael 

fle current does not depend upon frequency of photon, 

ct X-ray production elec 

fleet photons produce clectrons, But in X-ray pi 


a ; 
potential xf So, V, « ; 


-o 


Mensity o — + « No of electrons 
“i (distance) 

\ distance from source becomes Jouble then intensity of light ani 
a electrons reduce to one fourth. Pe, @ 
Stopping potential is applied to stop photoelectrons to vanish photo, cledtric curre 
As, hf =94(K.E), > hf =$+eV, Hence eV, =hf => we ss 
So stopping potential depends upon incident frequency and work function of mi 
After the threshold frequency Rasats Vb: ; 


(KE), « Frequency of incident light. 


_5(1.6x10"") 


g=hf, >, =———-— St =1.2x 108 Me 
6.63x10 hy 


¢ Intensity * number of electrons 
. 


e KE 


“man 


ieee | ” 
oc foc — % ad 


{> é 


Stopping potential is that negative potential for which photo electric curren 
No of clectrons ejected « Intensity of light (No of photons) 
As the frequenc of the incident radiation increases, the kinetic energies ¢ 
clectron increase aswell and therefore req t 


ere : uires more repulsive force to 
- the stopping potential increases, * 


ration current increases, as the intensity of the in 


The Stopping potential di 
QIs s incident photon gj cates xi 
A ; ejects one photoelectron from a metal surfa 
“Perce ae emitted depends on the number of photons fa 
ve tn turn depends on the intensity on the i Si 
. lence, as the IMlCnsily increases, the number of 
'€ Current increases, 


*~Vi> V2 > vy, é 
Frequency of the incl 


Se 


the Stopping potential Varies fi 


’ 9 = nearly with the 


yus Top! 


Q.27 


Q.28 


Q.29 


Q.30 


Q.34 


0.32 


Q.33 
0.34 


0.35 


k —_—_—_—_—rr = 
e's. practTies © - 7 


ec-15 


Modern Physics 


intensity Increases, the n 
velocity attained by them hate of pi Notoclectrons a affect the stopping potential. As te 
depends on the frequeney of ¢ pendent of pe increases. However, the maximum 
Kinetic energy of photo ¢| t radiation Ntensity of the radiation, It only 
energy (frequency) of pho S not depen 

When the freque 


emitted hence ph 


€ctrons doe 
tons, 
Ney of light js 
a ao Night 1S less than thresho 
“© PAOLO clectric current Will be ; 
Intensity * No of electrons wa, 


| « Intensity of incident light 


4 upon intensity of light but it depends upon 


Id frequency then no photo electron will be 


ee ne 
E ncidoon, = QING oes Fs =hf—-¢ 


Here incident energy of photon < 
So, photoelectric effect will not st 
Photoelectric equation is 


hf =hf, +(K.B), 


o= hf, =e hf, eee => |W, « AF EP, ~ 
a, , 4°) ” 


If work, function of a metal reduces to half then wavelength becomes double. 
h I er Gp, Ver ©, 


= . ‘3 
J2mE Bee ye 


Work function 
art. 


i 
: "9," 
2mE ee 
y2mE 5 WER <E, Hence F< Ex <P 
m, >m, >m,= Ey < ES Ee sia 
h Pe Hence sequence 18; Aur/ar/nr"s { 
¥ m 


- J2mkK.6 


inv p 
a2” Ashise ey 
P y, Clearly. m1 
Here Ox M= mvt M22 selae 
constant =" p 


gth does not depend upon charge. 
i same wavelength. 
d pis same: So, all particles have 
constant and P 


other transitions. 
fo, mv = 
jon. 
oa Vv regio’ 
s ties in UY. 
svc in VISE 


In magnituc 


Lyman serie 
. veg ies 
Balmer series lie 


5 1 is 
Angular mementue 


Q41 


Q.42 


Q.43 


Q.44 


Q.45 
0.46 
Q.47 


Q.48 


Q.49 


Q.50 All E.M waves have ¢ = 3x 10° ms“ 


According to Rydberg. , = Ry y -; 
For Hydrogen atom Q, =e’ Q, =e 
Now, pa AO, . “Ke 
nh=o As, E,=-"}=0 
No of spectral lines = afe-) Here n= 4, 


-E, | 
ee he ST 


_ 

~Ke sia ane 
PE= ; and T.E= r, 
ee ee eee 
B,-E, 2E-E E 
are =_he_ _3he _ 5, nate 

E-6 #2 ,! 2 

3 
2h 

Lett ehh ee ball 
2 m 


The energy of electron with which it hit the target material is K.E = eM 
X-ray lies beyond the UV region of the electromagnetic spectrum. Its 
from | nm to 0.001 nm. Beyond X-rays lies Gamma rays “i 
X-ray crystallography is used to identify the molecular and atomic S| 
The crystal diffracts the incident X-ray beam. By measuring the inter 
diffracted beams, the molecular structure of the crystal can be ev: 


Scr ag hic 


From the diagram it is clear that 
A, <4, <A, oF 4, >Ay >A, 
1240 nm 1240x107 1.24 
8 ee FE ec SS eee Mad = ‘ 
Avan 3 40%1000 = ~g *10™" m= 0.3110" 


in vacuum. 


Cesium coated OXxidizeg Silve 

A) Infrared "emits lectrons 5 

B) Ultraviolet nd 
) In photoelectri¢ effe 

2 ct re ) Gre 

' \) Low wera f Photon nd 


B) High 


03  Einstein’s Photoelectric equ 
Ah 6+ % mv ‘ation is given by; 
B) E=me? C) E = he 
. D) hf = ¥ my2 
Q4 A crack allows greater amount of x. 4 my’ 
as: X-rays to Pass, 


which appears on Photographic film 
A) Blue Area 


; C) Bright Area 
a B) Dark Area D) Red Ares 
Qs 1 7 Pie frequency below which no electron is emitted from the metal surface is 
called: 
A) High frequency C) Threshold frequency 
B) Low frequency D) Resonance frequency 
Q.6 Velocity of electron moving in first orbit Mi Ry arogen te: 
A) 2.19 x 107 m/see 7. C) 2.2 x 10) pe 
B) 2.18 x 107 m/sec “-D)2.19.x 10° m/sec 
2011 ; 
Q.7 Wavelength of X-rays is the order of: orem 
A) 10" ot p) 100 m 
B) 10°'° m 


; due to: 
Q8 The characteristic X-ray spectrum of 


ial 

‘ by target mater! 

A) The absorption of neutrons ial by protons 

a a bombardment of tare sae pica teles 

; tic 
C) The bomPatiuent a material by alpha pa ae, 
ae Jectron strikes the target is given by: 
ich the © Fs 
az The kinetic energy K-E- wih or Sg 
: 2 
A) KE. = eV ini 
rdmen ree 

B) KE. = he/2 py bomba c) New a 

0.10 X-rays can be produced y D) grass from 'L’ shell jumps to occupy 
A) Protons and ap 
B) Electrons ‘K’ 

11 Ifan electron “e sell, it emits # 
the hole imthe Ei 
A) hfke Exe a 
B) hc = E-E 


D) K.E.= e target metal: 


kets - PRACTICE Book 


aeaee-:™ Moder 


tH | 
rtv must be there In @ substance so that it 
yperty f 
nt cC) It must have high reflecting 
aa 1) le must have high atomic 


. ' se operating under specified conditions 
O.1 vorave from a given X-ray tube operating sonal alee reduced iat 


vavelength. The value of this minimum wave 


the target 
ing the potential difference between the 


| cathode and the target 
increas 
ducing the temperature of the filament 


C) Re 
1) Reducing the pressure in the tube 
What is the type of characteristics X-ray photon whose ener sg 


Q.i4 
relation ‘hf = Em — Ex:? 


A) K — alpha C) K = beta 

B) M — alpha D) M — beta e 
Q.15 For what CAT stands in X-ray technology? 4 

A) Capacitor Amplifier Transition C) Cathode Anode Technique 


3) Computerized Axial Tomography D) Current Amplification 
Q.16 Kinetic energy of electrons by applying potential difference Vi acros: 
KE) while V2 potential difference produces kinetic energy equal to 
value of KE; : KE2 if ratio of potential difference Vi: V2 = 2:3? 
A) 3:2 C) 9:4 
B) 4:9 D) 2:3 
Q.17 What will be the relation for the speed of electron accel 
' ray tube by applying potential difference ‘V’; take mass 
electron ‘e’? ; 


A) v=J2Ve/m ; C) v= V2V /me 
B) v= V2me/V — D) v=V2meV 


Q.18 What will be the energy of accelerated electron used to pro 


potential is 2KV? 
A) 2x 10! Ss 

‘ Gee) en 

05 bidet 4 D)3.2« 10" — 


Q.19 In X-ray tube electrons aft 
4 er being accelera i 
then the wavelength of emitted Sone is: i 


A) Not greater than 
eV 
B) ‘Not less than 


©) Equal to 
D) equal to : 


potential Fifferengs 


tte betwoe 
rent is 20 mA What 18 the ‘ J nd ao Physics 
104m ™in OF the athode o¢ 
10 Mitte an X-rays 
fc : eRe YS tube is 20 Ky 
Which of the Gala 6.19, trai and 
g Spectra is d) 6 ” ty u 
; Most lYpical of th lor 
| | / Inienuny® OUtPUt Of an X-ray tube: 
| il 
> 
C) Wivetengih 
Mtensity 
|) 
¥ ~~. 
fa) Novelonght 


gis Which of the followin D) Wael 
’ g techniques is th ; : ‘th 
5 ; Magnetie ele imaging ibe amy Tes i 
}) Ultrasonography uterized axial tomop 
0.24 Which one of the tei yi D) Position emission fn cowl 
)e OWING spectra is most typical of the output Sk 


Intensity ‘ z 


\) ; ~ ee aor 


ee 


wavelength 
0.25 Which on of the following has the largést energy content? 

\) y-rays . » C) Infrared rays 

B -~ —P) Ultra violet radiations 

) X-rays . » 9% Sep ‘ 

0.26 If electrons of charge ‘e’ moving with veloc . ne ee Roasts vestiss 
. es tal target, then velocity of electron Is: 

differences *V’ and strike a metal target, = 


7 Dy 
Ve 
fs F due to: 
_ray is formed { 
927 The continuous spectrum ear C) mite 
( haracteristics of X-ray p) Hai d 
; . » X-ray 5 rays 
>, 3) Bre msstrahlung * tad X-ray ee eae 
24 The shadow of the C ¥ ones abso" a 
sh duc 0: f X-rays totally reflec 
Petters: = ser a punt 0 _ D) Bones 
reate Ss 


) Bones reflect B 10 


+) Bones absorb greater 


; x 
"TS. practice BOOM 
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0.29 The atom is excited to 


Q.30 


Q.31 


Q.32 


=. 
2017 


Q.33 


Q.34 


Q.35 


an energy level Ei from its ground state 


wavelength of the radiations emitted is: 


I . he 
ay Eee u ) Tea 
45 (E- E,) D) E, _£, 
he he he 
The target of X-ray tube is made of which metal? 
A) Iron C) Brass 
B) Nickel D) Tungsten 
The X-rays consist of: 
A) High energy proton C) High energy y-rays 
B) High energy electrons D) High energy photon 
Which of the following graph represents the output of an X-ray? 
Intensity Intensity 
A) Wavelength Cc) Wavelength 
Intensity Intensity 
B) — Wavelenght * D) ‘Wavelength 


The momentum of wave of wavelength 1.32 x 10> is: 


A) 5x 1076 Ns C)5 x 10 Ns 
B) 5 x 105 Ns ~ D)5x 104 Ns 
Calculate the frequency of a photon having a momentum of 
A)2x 10" Hz C)S5x 10% Hz 
B)2x 10! Hz D)2x 10! Hz 


The maximum kinetic energy ‘E’ of photoelectrons 
wavelength from a metal is measured as function of the 
one of the following graphs represents the way in which 


,36 lonization energy of 


0.37 


0.38 


9.39 


Q.40 


Q.43 


0.44 


A) 13.6eV 
B) 0.54 eV 
The hardest photon ¢ D) 3.39 ey 
A) Characterist; Oming out fr 
a eristic X-rays om a Coolig 
B) Continuous X-rays C) tage belongs to 
Which of the follow; ” & “By 
, ing X-ra D) None Of th 
A) K,X- ray YS has largest intens; se > 
:; nsity? ; 
B) K,X —ray C) K,X~ray 


D) All have Same intensity 


eae wavelength of Particle of 
Mass “ 


can be wri : ing wi 
tten as: m” moving with the kinetic energy “E” 


h 
A) ae h 4 
B)— i i 
2mE D) SE y 


When light has exactly the same energy as the work function of a metal surface then: 

A) No photo electrons are produced = C) No photo electric current is produced 

B) No photo electric effect is observed —_ D) Alll of the these 

In above question if we use a light of photons having energy 2.4 eV then the stopping 


potential required willbe: © 
A)2.4V KL Ope 
B) 2.6 V we, t | 
‘ ~ 80% of the power into light photons of wavelength 660 nm. 
5 : watt LED be f photons emitted from the bulb in one second? 
at is the number of p ©) 6.6x10" 
A)5.8x10" p) 1.3x10" 


thode of a photocell. The current 
dell es 1 +0.25V relative to 


B ; 0 
) 7.58 h of energy 3.5 by taking the cathode to a potentia 
zero L 


Light photons, ea¢ <a 
through the cell is ion of the cathode “4 325« 10") 


t 
anode. The work fune 10°7J 
ALK - oe h 2/4, the 
Ay 3.35 * 107'7J ‘ m4 is replaced by light of wavelengt! 
soe if li 
B) 3.5 x 10 J metal, it 6 f wavelength 2 


s: 
from # poto-electron® nt photon © 
pier half of an etn of incident photon of 


2 ic en 
maximum kinet# t A tal 
ount e4 ur times © of the me! 
A) decreases by « J 10 FOF +. function ° hnoton of wavelength 


nt equa the Wo incident P 
an in 
B) increase by oo am pal enerBy Of 
by 4 
amou 


In photo-emission 


C) increase 
D) decreas€ by 


019 


inits of the Plank constant ‘h’ can be expressed as: 
; Is Y 
D) 3.63 «10 Js 4 
O4 Minimum energy required to eject an electron from metal surface is called 


C) Threshold frequency 

1) electromotive foree 
Q.48 Calculate the energy of a photon of frequency 3.0 x10" Hz. (h = 6.63 = 104Jg) 
A) 19.89 « 10°'*J C) 11.89 * 10°" J 


B)1L89* 10'° J D) 19.89 * 105 
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sium coated Oxidized gj 
photoelectric effeey ae emits @ €Ctron for 7 
sin’s. photoclectrie nova! OF photons ie on tated light 
Einstein Ss, p holoclectric equation j NS is Observeq i 
Nis: at low energies, 
hf =o+4 ‘ my 


aa A crack allows greater amount of x 
; area 


“MAYS 10 pass which 
©. 459 _ 4ppears oj a i 
ys Definition of Threshold frequency iis Photographic film as dark 


go =2.19x10"m/s 


g7 Wave length of x-rays is order of 10%, - 
ys Characteristi¢s x-ray spectrum is due to t 
y.9 The energy of electron with which it hit 
g.l0 X-rays produced Due ot the bombardment of electron which is emitted by cathode 

Q.ll A, represent that the vacancy create in K shell and it filled by L shell beckon the energy 
difference we can write. hf, = E, -E, ”, 


K fin OR, 


he bombardment of target material by electrons. 
the target material isK.E=cV 


(12 \-rays high frequency rays so according to Zx/f . Target material have high atomic 


number. a 
Q.13 - oa yes ~\ 
‘nin Ve “man V » - ‘ 


Q.14 When Vacancy is filled by M- Shell then characteristics X-ray will be Kpew 
Q.1S “CAT” stands for computerized axial tomography. 
Tn * 


Q16 KE=Ve | M hy 
K.E x} A 
KE, Vj \ 
KE, od 


QI? KE=Ve=> my “= Ve 


=a -16 
Vm 49 2 3,2*10 J 
O18 K bx ve = 2x10" ALOE 


Oy ; 
19 E=hf 


o.20 1, dept nd on frequency, *" o-™ 
| 
j240 1240x10~ 62x10°"m 6.2%10 m ¥ 
oO! ; nv On 10" 7 
0.22 Simple option Bb, Cand D nota x — ray graph 
0.23 “CAT is the application of xrays 
0.214 “Bt is correct graph 


0.25 Gamma mys has more energy. 


Q.26 : my 
[2Ve 
m ’ 
Q.27 The continuous spectrum of X-ray is formed due to Bremsstrahlung X-ray. — 
Q.28 Contain greater proportions of bones elements with high atomic number ai 
greater amount of X ~ rays. 4 
he he 
29 A= = 
Q AE £,-& 
Q.30 Tungsten has high atomic number, 
Q.31 Energy of X-rays high. 
Q.32 “A” is correct graph. 
h 6.6310" 
Q.33 oe on cena SLO 
ee ee 


Q.34 ven tal “c=fyz ‘ 
p f pP , fe 
cc 4.42«10 x3x 10° . 
(Eek 
Q.35 Energy does not depends upon intensity of light 
os £== 
Sa ‘ n=l 
E. =13.6eV 


Q.38 There are more number of electron to jump from excited s 


hf = hf and no photo 2 
, ~ electric current is produced — 


48 Topic - 15 


W nhf 7 M 
a fae | * Webs ohe Odern Physics 
Pt PA 
n <2 
hf he 


80%(5)*1x 66019 9 
6.63x10™ x 3x19") =!-3x10" 
oa K.E Ve = 0.28 1.6% 19- 


=0.4x19-1 
¢=E-KE=35x 19-9 : 


h he 21% ~OAKIO" 231x195 
{=—=> f= 
odd 4 oa x, Ra. 
. ln 6.63x10™ 
- =— ee =i 
Oe ne 9110 tne? = PSX 


\ 
Q.46 Value and units of plank’s constant is h = 6,63x 107" Js, 
Q.47 Definition of work function. 


(48 = hf = 6.63 * 10x 3 x 10!= 1,989 x 10") = 19.89% 10-15) 
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NUCLEAR PHYSICS 
sou YIN PRACTICE EXERCISE 
TOPIC-WISE MCQ’s 


R 
IC E D CHARGE NUMBE : 
sapreepne d electrons in a neutral atom of 


NUCLEUS, 


What are the number of neutrons, protons an 


= Number of electrons 


[Number of neutrons: Number of protons: = 

. [ 143 143 
A) 92 | 

2 pie 235 235 
B) 92 235 - 
C) 143 92 [ 9 
D) 235 Rae 92 

Q.2. Which two nuclei contain the same number of neatraney 

A) @C and ('C C) Na and Mg 
B) "°N and Axe) D) 2S and %p 


Q.3 Nucleus of an atom whose atomic mass is 24 consists of 
A) I! electrons, 11 protons and 13 neutrons C) I! protons and 13 neutrons 


B) | 1 electrons, 13 protons and 11 neutrons D) 11 protons and 13 electrons 


Q.4 Ascompared 12C atom, 14C atom has 
A) Two extra protons and two extra electrons 


B) Two extra protons but no extra electrons 

C) Two extra neutrons and no extra electrons 

D) Two extra neutrons and two extra electrons 
RADIOACTIVITY AND EMISSION OF RADIATION 
NUCLEAR TRANSMUTATION AND CONSERVATION OF 
MOMENTUM AND CHARGE DURING NUCLEAR CHANGES 
Q5. During a negative B-decay : 

A) An atomic electron is ejected 

B) A neutron in the nucleus decays emitting an electron 

2 - electron Which already present with in the nucleaus is ejected 

)A part of binding energy of nuclei is converted into electron : 


Q6 The most : See 
Penetrating radiations out f F 
A) y-rays of the following is that of : 


B) B-rays: 5 ae os 
Q7 Ina given reacti Y Eee EE, B 
tion X—_, ey 
Radioactive radi ie us My . 
pane radiations are emitted in the sequence 
: Soe - Boay 
When bana . , ) ay B 
3B is bomb : 
ae arded by neutrons, a- 
re has the mass number ee 
B)7 


C)6 
D) 15 


‘4 


Q.10 


Q.ll 


Q.12 


Q.13 


Q.14 


Q.15 


A) @ emission 


B) y-emission 


Which of the arran 
Sement abo 
ut the 


Paper Aluminium 


) None of 
th 
Particle js j rene 


n 
a Accordance with the diagram? 


Souree 


£ Q R Ss 
Ay. B ae 
B) a B n Y 
C) a B n Y 
D) aa n B a 
When a radioactive nucleus emits a beta particle, the proton neutron ratio: 
A) Decreases C) Increases” ¥ 
B) Remains the same D) None of the above 


Beta particles have penetration of about: 

A) 100 times more than that of the gamma particles 

B) 100 times less than that of an alpha ray ~ . 

C) 100 times more than that of an alpha MM 

D) 10 times more than that of an alpha part i eats 
1 U™ nucleus enilts Em a-partiiehand he see number of the thorium 
nucleus. Which of the following is the mass number an 


nucleus so produced? ~ @ C) 230, 88 
A) 230, 90 Ye p) 234, 88 
B) 234, 90 r nuclei and emitted particle in given reaction 


Specify the aia Npiaghte 


144-™\ 
go=P 
Emitted particle 
paughter nucleus neutron 
Parent nucleus UraniutY nip 
A) Thorium Uranium a 
B) Thorium Thorium , 
C) Uranium Thoriun les is corr t? 
D) Uranium once o-par 


Which statement © 
A) An @- -particle N® 
B) An a -particle isa 
C) When a partic 
D) When a -P# 


gold radioactive 


nake the 


, ) , eee 


UHS Topic 16 : a ~ 
e decays involving two @ 


Q. 


Q.18 Radon-220 is rad 


Q.19 Rodon {Rn decays by a-and f\-emission to bismuth {\'Bi For 


Q.20 A radioactive nucleus undergoes ‘a series of decay acco 


ACTIVITY, DEC = 
ot AY CONSTANT AND RELATION ACTIVITY = 


Q.22 


-quence of radioactiv 
16 The following represents a sequence 7 ah 

: / 1» W >? 
one B-particles. ys Al »V 


What : the nuclide X? P i eb 
id and 
B) 3 Ir D) i 

accompanied by the emission of 


17 The decay of a nucleus of neptunium is : 
y-radiation. What effect (if any) does this decay have on the proton n im 


nucleon number of the nucleus? Pe 


ee 

| proton number nucleon number 

} ~ eg eet 
decreases 


A) | increases 


B) decreases : increases | 
C) [unchanged ; decreases 

D) | increases unchanged _ 

ioactive and decays to Polonium-216 with the emi 


particle. The equation for the radioactive decay is shown. 4,’ Rn 4)" 


neutrons are in the radon and polonium nuclei? 


| Rn Po 
A) 86 84 
B) 134 132. 
C) 220 212s 
D) 220 216 


nucleus of radon. How many a—and §— particles are emitted? 


@.—particles B—particles 
A) | | 
B) 2 1 
C) 1 2 as 
D) 2 2 2 
ti 


Al —>A,—>A,. If the mass number and 
: at 3 regrengively, then what are these number for A4. 
_ C) 176 and 69 


B) 174 and 70 ‘ D) 176 and 70 


— 


y 


The decay constant 2 of i 
) a radioactive 
4 Se ra as the age of atoms see 
4 ee of the age 
as the i 

7 age of atoms increase fer 
ry Depends on the nature of activity : ade 

Tima” GeeaY rate of radioactive clements is found to b 
Sra fie. If the halflife of the clement is 1 th 
a after 3 second is “a 
_—_—_—_—— b rs 


A) 500, 125 
B) 10°, 10 


¥ 


HS Topic-16 


HALF 


0.25 


0.26 


Q.27 


Q.28 


0.29 


OM 


O31 


kKers 


Which of the followin 
substance with time a graph repr 


The activity of a radioactiy, 
after 10 days will be © sample is 1 *s c 


tr and its half. 
\) 0.8 curie a ee: 


‘5 days. Its activity 
B) 0.4 curie ’ C) 0.1 curie 
D) 0.16 curie 


LIFE OF RADIOACTIVE SUBSTANCE AND RELATION 1p 


If the radioactive decay constant of radiu 
i A 
period is approximately equal to siek a lot je Sistemas 


\) 8,900 years C) 6,476 years i 


B) 7,000 years D)2 1520 y years: 
\ radioactive element emits 200 particles nr three hours 25 particles per 
second are emitted. The half-life perio San 
\) 50 minutes inutes 

8) 60 minutes ) 80 minutes Oe 5 te 
A radioactive substance has en -life we minutes. After 3 hours, the fraction of a 
that have decayed would be =~ ©) 8.5% 
A) 12.5% i 

a D) 25.1% 
B) 87.5% Which of the following is the fraction of a sample of 

rs. 

Half-life of radiu 00 yar after 6400 years? 
radium that wonté a ot 
A) ; 

: : Dd 6 ich of the 
p) ! ‘ start with sin atoms of this isotope then wh 

8 5d If we sta over after ten en days? 
The hatttife of BP” 8 & of atoms left ver 9 
econ ae <a ra “ee original quantity of @ ee 
A) 5000 ta: 

reen 
3) 20000 the pe roximately? 
Which of the folowing ies oF @ mi 
material left after ave® ea 
A) 3% ods UP... ture 
3 ‘ 10% joactive - aes i st 
d jt 

Half-life of ae sen 


A) Amount 0 
4) Pressure 


UNS Teple 16 


ont is 
silionetive ¢ jloment 


+42 Relation for halflife of any ™ pe 
‘ T 
\) tin? : 
; Dy ty In2 “4 
it 1 
| 0 yours, [ts average life time will be — 
Ihe half-life period of radium is 1600 years. 
Ow he te 


C) 2319 years 
\) 1200 years 

(>) 4217 years 
1h) 4ROO years 


2 

TION Ew me 

} ENE RGV A VD RELATI vy 
MASS-DEFECT, BINDING ENE! ‘al i in 


ne nue 
O.M For atomic nuctous, the binding energy per 


se continuously 
\) Increases continuously C) Decrea be 


creases and then ¢ 
1) Remains constant 1D) First in 


Q.38 In Fig, X represents time and Y represent activity of a r 
activity of sample, varies with time according to the curve 


A)A ’ CC 


B)B "4 ' &, % D)D a § 
Q.36 If the binding “ah terium is 2.23 MeV. The ma 
is 
A) 0.0024 a, ©) 0.0012 
B) 0.0012 a D) 0.0024 
Q.37 The m cutron and proton are 1.0087 a.m. and 


the n - and protons combine to form a pea nuel 
4.0015 a.m.u. The binding energy of the helium nucleus v 


Ne MeV : | 27.3 Me’ 
B) 20.8 MeV D) 14.2 Me ) 
Q.38 The mass defect for the nucleus of helium is 0.0303, r . 


per nucleon for helium in MeV 
A) 28 


B)7 


jus Topic-16 


Q 40 


A) En=E¢ 
B) ExtEe>Ey C) EntEe<p, 
TE OS D) Es, E.= 
( s/ oe “by E.= 4 
NUCLEAR FISSION AND FUSION E. y 
Q.41 Complete the equation for following fission proe _ * / 
. 24 + 7 
A) Xe" +3,n! OQ tephra gSi” +... 
2 Ys Xe" 2 ~ } 
B) Xe'” Bes: n! ¢ «\ ad 
' ; D) Xe 
Q.42 Which row is correct for fission and for fusion? — ro 
E. Fission of a nucleus aS 
A) | Produces larger nuclei | Ish sae Be eter 
B) | Produces larger nuclei ° Is used.to release energy in a power station 
C) | Produces smaller nue 4 ¢ energy source of a star 
D) | Produces smaller n Ts used to release energy in a power station 
Q43 The example of nu 
A) formation of barium ar 
B) formation ofhelium from hydrogen 235 
: uranium ~ 
C) formation of plutonium ~ -235 from 
h drogen and OXY! gen 
D) formation of water from hy ; 
0 soe 
0.44 NodlesPtlsston istheemnnn a 3) Heavy nucteus combining 
A) Heavy nucleus splitting p) Light nucleus combining 
sJjeus splitting 
C) Light nucleus $P™ atrolled fusion reaction 
0.45 An atom bomb is# B) Co jon reaction 
reaction 1p) Uncontrolled 4s 
A) Controlled fission jot 
C)l ncontrolled fission enon 
0.46 Nuclear fusion is the g 
jiutins 
A) tleavy nucleus * 
jeus splitting 


being Ex, E 


C) Light nue 


ion takes place under 
ture and Low-Pressure 14) Low Temperature and High P re 
Hivh Temperature and High-Pressure 1D) Low Temperature and Low Pressure 
HADRONS, I EPTONS AND Qt ARKS 
0.48 Top and bottom quark carries charge 
Top Bottom | 
\) 2/3¢ /3e 
5) | +2/3.¢ i/3¢ 
©) | H/3e Be 
D) 2/3 ¢ 2/3 ¢ 


The particles that experience the strong nuclear force are 


Q.49 
C) Leptons 


A) Quarks 
B) Hadrons D) Positrons 


Q.50 Three quarks make up a 


C) Baryon 
D) Quark 


A) Lepton 
B) Meson 


0.3 


0.9 


Q.10 
QO. 


Number of neutrons « * Nw 


_PPUANATOR 
OMS ™ Number ES)) 
J OF clocr 
ei wren 


Number Of Neutrons j in Na2 


a; = 23. M19 
“a Of Neutrons jn Mgit = 24_ I2=12 [ 
Nucleus of an g : 
a Om Whose atomic mass 'S 24 consist of ; 
24= 11413 
So, number Of protons = I ‘ 
Number of neutrons = 13 ‘e 
For ,Cc”, P=6,c=6,n=6 Ror.c' +P=6,e= cond 
'[S’ particle is emitted when Neutron breaks, Pa » | 
y-rays are more Penetrating than that of a, Int e rn radiations, | 


Xx —ib»34 Y —it575 Ba a . 
hf 

* When B is emitted then ona Se. 

¢ When a@ is emitted then will luce by 4 and charge will ree by 2. hy 

B+! n>? Kae ON eace ter. 

$ 0 3 2 


_ f 

In B-emission }n ie | 
a< p <y<an 

Order of penet 0) er is proton 5 produced as follow. 4 


ak and 
B-particle emits when a neutron bre 


ind pi 
‘a ber of neutrons decrease 2 


se and num 
than garish 


roton-neutron ratio | 


So, number of protons t 


inereases more 


100 
Range of [s-particle ” 7p wie 
sae tne atHer 2B i 


ucleus is 


mitted radiation is He 


Here parent 


(Alpha) is 
jon 

So. correct opt 

~~ ee toe ore 


SY 


_— = 


¥ — 
os 

ee 

7 by the emission of a f—particle and y ~ radiation frome nucleus of neptunh 

: Number” increases by “1” but “nucleon number” remains same 

Number Of neutrons in radon = 220-86=134 

Number of neutrons in polonium = 216-84=132 


i Q. 


? , > ? F, 
en, Xi y 1 i Bi 
' No of a-particles = 2 
No of B-particles = | 


72 
% 1% «4 PP ete se 
pA — 0 A! 21 Ay! —* > As 094 


i d cs mage, 

“). is decay constant that remain constant and does not io uponage, 
i, a _!0 _ 500 A 

After | sec, | half-life will pass so, remaining activity = “airn ( 


“4 


ve ae Sl TO 
ti, e After 3 sec, 3 half-lives will pass so, Remaining activity = 7 * on 


Q.23 It is a decay curve which is “D”. 


10 A NCO (; 
er of half lives n=——-=4 => —- =—. =A =1.6x! — 
Q.24 Number of half lives n os 4 A. (5) 2 
0.693 0.693 
5 alf —lif = ——— = ——__—— = 6476 years 
Q.25 Half lite (T, } ‘er y 
1 3 
dN R N N }\% pare (5) 
y R= >—=— fi |= 2 = t=] Se 
a 6 a ee (5) 200 8 \2 


= |hour= 60 minutes 


_ 


t 
3 
1\t, oa N re 
Q.27 N=N, se" Hence fraction of atoms decayed = | aoe Lief 
o 


In percentage it is ax 100 = 87.5 


Q.28 WNin= ».(3] Given information n = ©4099 =4 
2 1600 


Remaining amount= wae 
2 16 


Q.29 10 days has 2 half lives 


So, remaining amount = Nol 2] 


Remaining amount = as ; = —7T" 12500 


().34 


Q.38 


0.36 
Q.37 
0.38 


Q.39 


0.40 
Q.41 
Q.42 


Q.43 
O44 
O45 
0.46 


0.47 


0.48 


0.49 
0.50 


) 


\fter 5 half-lives 
remaj 
Ning “Mount. | 


, oi 
Percentage of remaining ‘moun =! : 
Half-life is @ natura Prog 32 *!00% 304 
and temperature. €8S that doves NOt de 
r= fn “Pend upon 4MOUNL of elem, 
aa ont present, ptessure 
ie, | 1600 
Average life — = L000 _ 
A 0.693 a 2308 = 23 19 years % 


Behavior of d with time depends on th 
ie 


; nature of the {i "4 
For atomic nucleus, the ae activity ® 
nucleon ue 


increases and th em, Wy 
en de with ; ; 
number “ia "a ‘With increase in mass 


Activity = aN =AN =AN ot Litt ‘Grabtl ta >" ) 
a Cy ‘acti: 
dt Brap) i davem beg \, be exponential having 


negative slope. 


: eid 
Mass defect Am = === = 0,09 
931 “a 


> 

a ; 

cake © Vv 

B.E = Ame? = a 8.4 MeV 
7 


Binding energy _ 9.0303 x 931 s 


Nucleon * 
tone Moa 
Packing fretion = a ody 
DH 


Ey+ Ee> Eg P * rs. 
2 ee | F 
be: u +I, n =H Sr ee of leus breaks into smaller nuclei along neutrons and large 
In fission ofa nucleus, a heavy . ate energy source of star. 
Re] jon proc f nuclear fusion. 

amount of energy, but fus he example 0 +4 [i clei 

) dh gd d : cleus into lighter nuclet. ‘ 
Formation of helium from at itting of a pie poo bomb. an uncontrolled chain 

Pe eno! . In al - : 

Nuclear fission is the ph neat eas controlled chain reaction. feieay 
A chain reaction is a ser ciple of n e Jei fuse together to pan ame ey 
reaction proceeds while prince! 


| 
F lig! 
n which two 
Nuclear fusion is the Pt wet 


nucleus. 
The fusion reac 


uclear reac 
hter nue 


i = 107K) 
hig! temperature ( 
nih ‘ane Kinetic Energy to 


f extre 
have high ¢ 


tet 0 
onditions 
jace UNdET TT ye protons 
tion takes P so that ¢ 
s neces 


This i ‘ ai 
and pressure. Phis lsion- | respectively 
overcome their mutual FeP charge seand <i 

quarks carry © 
lop and bottom fi 


spience 
Hadrons expertien 


Baryon is form 


Q3 


Q.4 


Q.5 


Q.6 


KETS- PRACTICE BOOK 


ST PAPER MCQ’s (2008-2019) 


Whic! vt 2 
h one is MOst stable element on the basis of binding energy 


A) Sn C) Kr 

B) Ba D) Fe 

I the particles that experience strong nuclear force. 
A) Electrons C) Neutrinos 


B) Muons D) Neutrons 


The neutron is assumed to be made of: 
A) One up quark and two down quarks 


B) Two up quarks and two down quarks 
C) Two up quarks and one down quark 

D) One up quark and one down quark 4, 
A certain radioactive mass decays from 64 gm to 2 gm in 20 days. What is is h 


A) 5 days C) 10 days 

B) 4 days D) 6 days 

When a helium atom loses an electron, it becomes: 

A) An alpha particle C) A positive helium ion 
B) Proton D) A negative helium ion 


Beta ray emitted by a radioactive substance is: 
A) An electron which was existing outside the nucleus. 


B) An electron which was existing inside the nucleus. 
C) An electron emitted by the nucleus as a result of the decay of neutron i 
D) A pulse of electromagnetic wave. 


The emission of y-radiations from the nucleus is gencrally represented t 


A),X" +, X4 + ye-tadiations Gas > ,X*+B=pe Q. 
B), X* > 2W+y — radiations D),X* + X4 4y—radi 
~ Q4 
In the half-life of an element, the equation for the number of decayii ; 
A) AN=NAt C) AN «-nat 
B) AN = KNAt D) AN = -ANAt 
Decay constant ‘2? is given a: pe Qn 
ay Ue es . 
At At 
a bp) AN/N 
Al At 


HS Topic-16 


lonizing capability of ga 
Equal to alpha and beta pe ; 


8) Less the 


Less than both alpha ang be 
)) Less than beta but &reate 


oll Half-life ofa radioactive e 
A) Inv ersely Proportional t 


Ss 


T than alpha Particles 
lement is: 


9 square Of decay Constant 
B) Directly Proportional to 


C) Directly proportional to decay constant 
D) Inversely Proportional to decay constant 


(.12. The transformation of a neutro 
\) Beta particles 


Square of decay Constant 


1 into proton in the nucleus Bives rise to emission of: 


C) Gamma particles 
8) Alpha particles D) X-rays 
Q.13 The ratio of the rate of decay of a parent atom to the number of radioactive nuclei 
present at that time is equal to: ~ \ 
\) Half-life of radioactive element . 


¢ ~ rr, ~ 
B) Mean life ‘ . 
C) Decay constant of radioactive element - 


oe oe Sh 
D) Activity if radioactive elemen - "Sethe 
rt is emitted as a result of nuc 
‘particles is 


0.14 Which one of the following C) Gamma rays 


pe yo 1D) One alpha and one beta 
B) Alpha é cae 
emitted during the phenomenon of radioactivity? 
ha particles . 
O18 What isthe ehargeon alpha pa a 
4 ver the change in 


a-particle and a y-ray photon, 
an a-t 


i mitting 
. ys by ¢ 
O16 A radioactive nuclide ae vos - 
the nucleon number W! 


o ina 
p)3 ad to estimate the volume of blood in 
A)-4 +h js US! 
hich is 
™< ot 


O17 4 half-life of sod 


patient: 


6 hours 


4) 15 hours 


REE 


JHS Topic-16 — ad : 
- : » shown in figure where @ 


sho enon, observatior : hat od 
Oia not shown in the figure). W 


‘ 
In a radioactive 


0.18 
tic fie t 
ime electric or magnetic field ( 


in § 


; leviation of a? , 
Vr 


A) a is a lighter particle 


C) a is heavier particle 


; : - = 
B) a is very fasting moving particle D) None of the 


Q.19 Which of the following effect is observed due to emission of B duri 4 DI 
so 
radioactivity? , 


A) A increases by | and Z remains same C) Z decreases by | an 


D) A decreases by | and Z C 


B) Z increases by | and A remains same 
¢ 


Q.20 Isotopes are those nuclei of an clement that have: 
A) Same mass number but different atomic number 


B) Same mass number as well as atomic number 
C) Different mass number as well as atomic number 
D) Same atomic number but different mass number 
Q.21 Emission of alpha decay from a radioactive substance cause: | 
A) Decrease in *Z* by 4 and decrease in *A* by 
B) Decreases in *A* by | and ‘Z? remains same 
C) Decrease in *Z* by | and ‘A” remains same 


Q.22. Which one of the following emissions takes place in a nuclear r 


#T HY ~» 9) PQ? + 

A) Alpha C) Beta 

B) Gamma : D) Photons 

Among the three types of radioactive radiation, which have s 
A) Alpha : C) Beta 
8) Gamina D) a, Band y have ¢ 


0.24 Emission of radiation from radioactive substance is 
A) Dependent on both temperature and pressure 


B) Independent of temperature but dependent on Pressure 
C) Independent of both temperature and pressiire : 
D) Independent of pressure but dependent on temperature 


PRACTICE BOOK 


te 


»« Three points of rad Nuclear Phyaies 


A é 0 tive ra 
electric field, Which ty of rag e as 
ion 'S shown in the aly in the figure Presence of 
= a be 
+ K- 
A) Alpha 
B) Gamma 3 C) Beta 


D) Cathode tay 


beta particle is st. : 
ae . ® fast-moving electron, During ag decay how the ato 
© atomic number and 


mass number ofa nucleus change? 
Atomic number 


Mass number 


A) Remains the same 


Increases by one 


Decreases by two 
Remains the same 
Decreases by four 


Sy —— , = 
Q.27 A uranium isotope beat di undergoes one a-decay and one ", 2 -decay. What is the atomic 
number of the final product? ar ; 
A) 90 % >) ©)89 
B) 91 ae ad 
(y* icles, Which one of the 
E eis t decays two alpha particles. 
rin joactive elemen ‘ number A and 
a ‘ lowing ea phi daughter element with respect to mass 
ollowing s 


Increases by one 


Decreases by two 


» 


charge number 2? 
A) Z decreases by 4 and A eae fae 
B) Z decreases by 2 and A decreases DY 


Y an 
hich decay to 
2.29 4 radioactive isotope W decay to x 


2 C)Z decreases by 4 and A decreases by 8 
Z decreases by 8 and A decreases by 4 
d Y decays to Z as represented 


<= 12 
by the figure below. a ener Pa 
Sey os 
p wtoZ 
. mber from aes 
‘hat i nge in the atomic 1U C) Increases Py 5 
What is the chang ae by 
A) Increases by 3 Bye 
B) Decreases by 3 “ » mits fro the 
D019 ‘ i" Jectron § £ 
2M pate thee ) Nucleus 
24- “di 1 
039 In the reaction “1h? ™ b) valence $ 


A) 1" orbit 
B) 2 orbit 


=a Toptc-16 


ation ‘x 4» 
of*y' 
A) 2-6, A~12 
B) 2-2, A-4 


Q.32 A certain radioactive nuclide of mass 


0 @ second nuclide of mass number ‘t’, 


id 
A)x=1-4 
B)x=t+4 


stable isotopes: 


A) Z=70, A = 220 
B) Z = 78, A = 212 


Q.34 Wavelength of y-rays is: 
A) Equal to the X-rays 


B) Longer than X-rays 


A) Bismuth 


B) Protactinium 


A) incrtase of charge number | 


B) Decrease of mass number by | 


Q.37 The relation between decay constant ‘2? and half-life *T12’ of 


B) A = 0.693 Typ 


KET. PRACTICE BOOK 


, particles, 


number ‘x’ decay by (emission and a 


which of the following correctly 


0.33 During the decay of radioactive isotopes 


5 “7? re 
four B-particles are emitted, what is the atomic number ‘Z’ and mass num) 


Q.35 Thorium is transformed after the emission of B-particle into: 


Q.36 Emission of y-rays from radioactive-clement result into: 


wil are the atomic and 


C)Z+1,A 


as a 


D)Z+3,A4 


C)x+3.st 
D)x-l=t 


~y to a stable isotopes , Six o 


b al Oa 


C) Z = 82, Ai= 212 
D) Z=82, A= 208 


C) Shorter than X-rays 


D) Broader than X-rays 


C) Polonium 


D) Palladium 


C) No change in the c 


D) Decrease charge n 


C) A=T,, 


D) 2 0.693 


we 


HS Topic-16 


bt 


0.38 


0.39 


.40 


Complete the Tadiog 
tive equatio 
tion 17 r 
2, 


A) iad {V4 
ea Oye 
The quantity of Uranium is D) tz 
A) 50g 1008. After 3 balt.ite, how much 
. Uranium will 
B) 25g C) 100g w vb 
T D) 200g 
he mass of one Radium atom is decreased 
equivalent to a saira BY 86 x 10 eg, This mass defect is 
A) 4.84 MeV 
B) 4.48 M ©)3 «10? Mew 
)4. ev } 
D)4.84eV — 


Retake 2017 ye 


QAI The half-life of radium is about 1600 years, If 100 g radium existing now, 25 4 will 


Q.42 


Q.43 


Q.44 


remain un-decayed after: 


a 
A) 4800 years 2400 years 
ym, \ 


B) 6400 years \) ~_D) 3200 years 
Which of the following has maximum ionizing power? 
@, 


A)a@ ”, ~ 


i C)y 
Be ; Y | ue rding to the same: 
fed. series of decay acco : 
i us X undergoes @ : 
A radioactive fi b : : f sositia, 
ie 72 respectively, the 


h of X are 180 an 
If mass number and atomic number 
the d 


corresponding number of x4 are: 
A) 176, 69 
B) 176, 7 

the enersy 


What name of 
particles? 

A) Atomic Enerey 

B) Radioactive Ener’ 


7 a ~ 
; J 2 


UHS Topic-16 Nuclear 


Q.45 


Q.46 


Q.47 


Q.48 


Q.49 


KETS- PRACTICE BOOK 


i i tium-' 
Calculate the activity (decaying atom per unit time) of radioactive stron 90 h 


> 7 10 gl 
6.710"! atoms at t=0 decay constant of strontium-90 is 8.3*10 16 
A) 8.01x10"Bq C) 5.6«10'*Bq 
B) 5.6x10!'s" D) 12*10''Bq 


ae 4.3 x 10° s* 
Calculate the half-life of bismuth-214 which has a decay constant of 


A)2.9x 107s C) 3.9 x 10's 
B) 1.6 104s D) 2.9 x 10° 


In relation 4 T12= 0.693, which quantity is represented by . 
A) half-life C) activity 

B) wavelength D) decay constant 
Heavy nucleus of atoms go through fission so that they can: 
A) absorb high amount of energy C) increase their binding energy per nucleon 


B) absorb low amount of energy D) reduce their binding energy per nucleon 


What is the quark compositions of a proton? 
A) Two up quarks and one down quark C) one up quark and two strange quarks 


B) Two up quarks and one strange quark _—D) two down quarks and one up quark 


gS Topic-16 


QS 


Q6 


Q7 
Q8 


Qo 

Q10 
Qt 
Q12 
Q.13 


N14 


Qs 
a 


"XPLANATORY : 


»m iS MOS stable el 
eMent hay; 
aVing 


OTES) 


Neutrons are the part Noeset SMey 
icles that ex 
-U+d+d Perience stron 
2 B Nuclear force 
~-e 
1 = 64g 
In 
IT, =32g 
2T,, =16g 
3T, = 8g 
4T,. =48 ‘. 
ST, =2g 
n=5 
t 20 \ 
T,. =—-=— =4days. \ a 
n- "> hh 


When a helium atom loses an electron, it gets positive charge and becomes a positive helium 


ion. ~~, ¢ 
Beta ray emitted by a 1. IEA an elect 
nucleus ,X* ——> 2X +Bty 


Emission of B— particles isa nuclear phenomends 


ron which was existing inside the 


7X‘ —e +y-—radiation 


AN = —NAt 
A __AN/N 
At 
_ particles, 
Y—rays, ,. <B-raySie <7 particle>ie 
| 
0.693 = 
T= a = Ty «x ry 
° yy 


nt —__ +B") 


AN 


Re 


ee ri] = 


QN6 Xft yt ys 

; Q.17 Half-life of sodium-24 is 15 hours. 

‘ Q:18 a= particlehas more momentum So, it will less deviate. 
O19 Eye, 

———- Q.20 Definition 

a imme 

- sath —+Pa™ +B" 

F a<p<y 

Emission of radiation from radioactive substa 


independent of both temperature and pressure. ~~ a 
The electric field do not disturb y-radiation because they have no charge. 


During beta deca, Atomic number increases by | and'mass number remains same, 


nce is a natural phenom 


one 2a +254 yas 


W— 1 X—> -Y > ..Z 

B a a 
B-particles emit from nucleus. 
x 3a sy 

Z-6 

Xe Rn sees : pa 
X-4=1 
X=1+4 


A ty 


Q.34 Ze 


rorays SN y—raye 
si” —nPa™ + B° 
| . 0.36 xe — > XI + -rays 

} Q.37 TA = 0.693 


aaa —=>A1 


5 nis i 
Ti, ; 


2 U™* +900 ¥? Po, Y™" So, 2=91 _ ie 


Ql 


0.42 
0.43 


Q.44 
Q.45 


Q.46 
Q47 


Q.48 
Q.49 


8.6x10 ” <9x 1916 


17.4% 10% 
|.6x 10 © = 48.3193 


=77.4% loy 


eV= 4.84Mey 


l n 
N=N,(5] => 25=109 5 
2 >t Pop Sn= sa 


T=nT, =2x1600= 3200 years 

2 
“a has maximum we < power, 
= oak wt) p is ne my ny 4 end 
When an atom is from its constituent i" is CONe 
A=AN 


= 83x10" «6.710% =55.61x10" ote 


r = 0:93 = 0.93. 16x19 1.6x10°s 
» _ sen 


( 
y constant. 
In relation AT,, = 0.693, visa 


yi 


: per nucleon of products is greater than reactants. 


In fission reaction, the binding enesy 
Quark composition of proton is 


P=U+U-d 


, 


Post-Asest 


D POST-Assessuai ENT TEST > 


Physics Paper of MDCAT contains 44 questions. 

Nord oa Of the following is smallest quantity? 

“hy C) 100 mg 
B)2, a 1D) 5000 mg 

The formula for electric field strength is E= F/Q, where E is electric field 

force and Q is charge. Which of the following options gives the correct base y; 

electric field strength? 

A) kg ms? A"! C) kgs? A“ 

B) kg? mm! s? A D) mst A 

Unknown weight as shown in figure is 


w 
A) 10 N C)20N 
B) 40 N D) ISN 
With same initial velocity a body is thrown at angles 15°, 30°, 45°, 60°. At whic 
angles ranges are in ratio 1 : 2 
A) 15° and 30° C) 15° and 45° 
B) 15° and 60° D) 30° and 60° 
Two bodies are moving in opposite direction with velocity v. The magnitude 
relative velocity is 
A)0 C)v 
B)2v D) ; 
A student applies force to a stalled car over a distance Ax to increase it 
Which graph best represents the relationship between the kinetic 
psy distance? 


Sl ee 


Q.7 F a certain force ae an object and Pe its K.E from a 65 ‘ 2 FE 30 J, 


by the force will be 
os os 
J 
Q.8 Slope of work time graph i is equal'to D) 1305 : 
A) Acceleration cP 3] 
‘ower i 


B) Energy 


D 
ETS. PRACTICE BOOK ) Momentuan 


ee 


EE 5 
a 


ou 


Q.12 


QA3 


Q.14 


Q.15 


0.16 


O17 


Time period of sate 
increased four tim 6h Anse 
\) 48h * the Previoug oa tla betw, eat Test 
et fen the 

q gi C) 24}, me Period wil be a 
A) 0.1 Me "4 circle with Dy th 

Period of 
8) 100 Hy iy hat is angut 
Variation of amplite )2Hz Ular frequency of body 

de with D)I 
Fespect to ¢j Om Hy 
me 


y OF AN oscil] 
lating object is shown in figure. 


| 

r° 

, | “1 
| 


Y, 
Identify the oscillation wy 
A) Damped ; 
B) Critical By ier cal 
eavily 


The time period of Spring mass system can also be defined as 
A) 2x 8 os onl i 

% — oC 

g ‘ ‘ ‘ 
B) x8 vo n|¥, 
A simple harmonic oscillator has a time period of 10 seconds. Which equation relates its 
acceleration a and displacement x? 
A)a=-10x ee ey) Chana) 

Mm Wy D) a=- (2n/10)x 


B) a = -(20n)*x ~% AES 
istance between node and antin 
In stationary wave ofiwiingstat 0.4m cere 


A) 0.1m ; *} D) 0.5m 
B) 0.4m a il that resonates with frequency of 350 Hz 
fh of tube open at both e 


The minimum lengt 
ifv=350ms o2m 
A) im fee 
: 4 
B) te: , ig 
iri aximum jor C) Blue 
cen a en 
ree 
ir boun 
me. | angle for the ih cls? 
The value of critica a as 
A) 41.8° h law f phys' “'s constant 
B) 42° RT’ shows whic C) ne 
The relation ‘PV=" hi ont ple of 
oo ae re F ess ‘ 
= Fenn law set from ® purst Y C) Cool of thermody nami 
peas p) 


The rapid ese# ‘cose 
A) Adiabatic pr ons 
14) Isothermal Pros 


 =_—— ll 


een relation exactly described the isothermal process 

Stl C)Q-AU 

r ara D)Q=AU+W 

done in moving a unit positive charge from one point to another 

field isa measure of . 

4 itance C) Intensity of electric field ial 
Potential difference between two points D) Resistance pei i two poin 

Mergy density in case of a capacitor is always proportiona to 


wy 
ba 
ei. 


a 


a A) E? cv? 
BE p)c 
2. The capacitance of a parallel plate capacitor is given by 
A& 
A ye o 
A) C= C)C=—2 
, e,d d 
d 
=f8 D) C= 
B)C ag ) a 


Q.24 Let an emf of 120 volt of negligible internal resistance con nected across a 
1000 ohm. Then the current flowing through the circuit will be 
A) 120A C) 120%10°A ; 
B) 120x103 A D) 12x107A ot 
Q.25 Three resistors each of 3 Q are connected to form a triangle resistance bet 
terminals is 
A)2Q c)1aQ 
B)3Q D)9Q 
The current flowing through Ri and R2 will be - 


I, SNER, 


A) The force acts tadially inwards ‘dal 
, B ree acts radially 
C) The force acts in the direction of motion > preps acts "F 


a a magnetic force ‘gi orce acting on current 
a 
0.29 - Double si Eight times 
rection of magnet ) Four times 
A) Fleming left hand rule "© ght current 


B) Ampere’s law = Right hand rule 
Joule’s law 
PRACTICE BOOK et 


Q Ry 


Q33 


Q34 


Q35 


rhe number of turns in 
respectively. If the input — 
Power 


,) 100 W transf 

>. ns 
| eae W C) 60 y PO*er Will be 
\ straight copper wire is D 

: . m ) 

magnetic lines of force, Then ing Uniform — Ww 
\) emf will not be induced 
B) emf will be induced 


C) Sometimes emf will be j 
; nduc : 
D) Nothing can be Predicted ed and Sometimes not 
The Lenz’s law refers to induce 
A) emf 
B) Resistance C) Current 


D) Capacitance 


support a load of ‘w’ 
i is cu equal parts the maximum load that can be 


t into tw, 
supported by either part is i 


A)2w Ow ;. 8 
Ww 
B) — w 
2 ry tne 
The load verses elongation graph for four wires of the same material is as shown in 
figure, which of the wire isthickest = 


A)A 


9," D)D 
B)C is. 
A close loop gain of OP-amplifier depends ye Voltage power supplies 
OP-amplifier resistance 
A) Internal structure of D) Input 


dergoes 
hart | of an op-amplifier un 
B) Externally connected rest ut fermint 


at the inverting im 


hift of 
A signal that is applied t terminal with @ ar 
amplification, at the outpu c)3 “ Ss 
tages phe into direct current Is 
ification 

B) 270° half of ACF ave rectification 

= c)Fu ation : 
The method by which << rf Full wave i fo, its work function (9) 
A) Half wave amplifica for a metals 


. + h 
B) Half wave rection of incident lig! 
If the threshold frequ fos) ae 
will be: D) ght 
A) o=hf 
B) 9 =h(f+fo) Pe cat 
min of X-rays 7 
A) Filament curren rrareet 
B) Atomic number © 


1. 
; Post. 
. ~ electron Makes transition from n= 4 to n @ 1 state in a hydrogen 
of A) _— Possible number of photons emitted will be re 
>. : C)2 
. O4 B) 3 D)6 
Oth ae! Davisson determine the wavelength of scattered electron from the relation: 
y h h 
js A) a=! C)2 intial 
; » 2mVe ‘ 2/2mVe 
’ 2h h 
} B) A= D) =m 
of de mVe v2mVe 
~ Q.42 Unit of decay constant is 
A)s Cc)m 
B) m"! D)s"! 
: Q.43 The neutrons is assumed to be made up of 
A) One up quark and two down quark C) Two up quark and one down 


B) Two up quark and Two down quark D) One up quark and one down q 
Q.44 A certain radioactive mass decays from 64 gm to 2-gm in 20 days. What is 
A) 5 days C) 3 days 
B) 4 days D) 5 days 


ANSWER EY) 


: 


2.8 -~ 


g3  2Tsind = w 
w= 2(20)sin30° 
w=20N 

Q4 Resin20 


R, _ sin2(15) We 
R, sin2(45) 12 


Q.5 For opposite direction Vig 
Q6 W=AKE 

AK.E = Fd 

AK.E«d , - 


=VitV,=v+y=2y 


Q7 W=AK.E=130-65=65/ ANY 


Q9 Tor”? (initially) ~\ “ 


Te (4r)? b . he 
Tec 8°? 
= ee from eq(I) 


Qn 20 _| 
10 =-“s —— =U. 
Q10  & oe 


Qn undamped oscillation ae T= 
. ste! 
Q2 For vertical mass SPmns Y 


Q13 a= xm? 


2 
2 2) 
a «(2 = al 


‘ a 
Q.14 Distance between node and antinode is = 7 =~ =0.1 


te 350 
ay a 15 v= eo” | 
— Q Aer a 


Of c ] 
toy For open pipe A, = 21> 1=—m 


Qu For glass air boundary 0, = 41.8° 
Q.18 PV =nRT. It is ideal gas law. 
Q.19 Adiabatic process is a rapid process. 
Q.20 In isothermal process AU =0 
Q=AU+W 
Q=W 


W 
Q21 V=— 
q 


Q.22 U = 5, E? > UcE? 


R, 10 
I =— 6=4A. . 
R,+R, total 15 © 


R, Pos ; 
—_f == x6 = 
R,+R, is a8 


: Q.26 Current dividing rule l= 


= 


Q27. F=qvBsind=0 here @=0°- 
“QW F=1LB...9=99° 
F'=(2!)(2L)(2B)=8ILB=8F —  (Whensltpermeeeeel 
Q.29 Direction of magnetic field due to straight current carrying cone 
rule, 
Q.30 Pin = Pow [ Ideal transformer] V, 1, = V1, 
KETS- PRACTICE BOOK 


\s wire Cut magnetic field so 
Lenz's law refers ts induce 


Post-Assessment T est 


A Al Al 
And —« A 
Al 
G=1+52 or Gui 


J R pig" gobs : 
Gan R. ~ve sign indicate Phase shift of 180°, 


In half wave rectification only one half c 


ycle change into D.C, ‘ \ 
o=hf, . 


ae 


NE ax = Ve = = Ve; gy «x - 


ine © 
Number of spectral lines = ni Me) 


YQ ! 
According to Davison and wie, 2 ent A= Binev 
j sf 


= ANNE nike 
At a CY 
uarks) 
N me (one up and two down 4 
eutron = 3 ae 
, Origna al 
Remaining atoms ~ Se 


64 
2" = ——= 32 
2 
n=5 
5 half-lives in 20 days 


ic, _ 20 = 4 days 
So, half-life ==> 


Sellf 
Sb 
INGSe 
agg 
STH 


U 
NIT V wis SI 


A) Watt 
B) Ampere 


i OF Viscoc;;., - D 

A) rad s* Cosity in gy System ig a, 

B) gs™ C)N m2 
3 Measurement which jg close to th D) su 

A) accurate © the true vatue is 

B) precise C) average 

By using prefixes, we can writ a 

A) 0.335 ps Ne335 x 1035, 

B) 335 ps 0) 35 u 


A student claimed t 


D 
hat diameter of a wi 
extent he is right? si 


A) lem C)1.04 om 
B) 1.0cm D) 1.042 cm 
The student attempt to measure the diame meter of a steel ball by using meter rule to 
measure four similar balls ter ere cw; 


om 


1 
Se erie 
foll 
The student estimate She Rygitfons on the scale fo bes fl lows. 
X (1.0 +0.2) em he 
; ith i i inty? 
ba ; Figrg hh of a steel ball sacomee oe" a unce 
at is rer 
A) (1.0 £0.05) cm D) (1.0 £0.24) em 
B) (1.0 +0.2) em ; 
ian i i lid angle 
Steradian is a unit of 0 s0 es 
A) Plane angle 
B) Charge 
. is same as that of 
The unit of ol 
. ime (5.0+0.3)sec- Fin 
D) -| jn a time (5.0+ 
A)R is (12.540-2)ms m 
B)f ity of 8 ca acceleration. 
The change in pes jn average ae c) 8% 
percentage uncertail ; 6% 


A) 6% 

qua’ vent 
B) 7.6% sovitl is 001 ot SI base ‘0 Current 
Which of the fo! 


A) Temperature 
B) Mole 


: intly obtained from 
af C) Sand 


eS D) Stones 4 
: ; : 2 Sis diterie field is E = ~ then the correct unit for electric field strength is z . 
} Paes Kg 3-1 C) Kem! s3 Az 
, oa ms~ A~ ; 
aa ) Kg m! s* A“! D)Kgm'!s3 At 
~QA3 The units of R/L is same as 
A) decay rate C) decay constant 
B) Frequency D) All of these 
Which of the following gives the prefixes in increasing order ; 
A) Giga, mega, micro C) Pico, micro, mega, giga 
B) Micro, mega, pico, giga D) Giga, mega, pico, micro 
One nanometre is equal to 
A) 10° mm C) 10% em 
B) 10-7cm D) 10° cm 


If *h’ is the height and ‘g’ is the acceleration due to gravity, then the unit 


same as that of 

A) Time C) Volume 

B) Mass D) Velocity 

The dimensional formula of PV, where P is pressure and VY is volume is the 
A) Work C) Elastic modulus 

B) Power D) Pressure wae 
The e.m.f induced in a coil by a changing magnetic flux is equal to 
flux with time. Which is the unit for magnetic flux? 7 


A) kgm’s? At C) kgm*s*A 
B) kgm’sA™ ~D):msAz!s 
Q.19 Which of the following pairs of units are both SI base units? 
A) Ampere, degree celsius C) Ampere, kelvin 
B) Coulomb, degree celsius D) Coulomb, kelvin 3 
Q.20 What is the ratio of L#™ 5 a 
| ~ AGin : 
Ao“ * C) 10° 
B) 10-!2 D) 10-5 
Q.21 Which of the following is least multiple? 
andere C) peta 
OR brsraps D) deci . 
Q = — quantity have same units in all systems 0 
IP ig a D) Pomer 
4 
pce number of physical quantities are 


; B)2 


24 Choose the pair in deer, 
\) centi, mili, micng "ling Order. 
8) deca, kilo, Mega : 


C) mi 
1s The least ¢ Pret, mili, cent; 
Q4 Ount of stop watch j, | kilo, hoe 

measured to be 25 a 58°. The tj ie 

0.1% Sec. The c time of 20 
A) Ly Minimum Dera Scillations ofa pendul 
iu 

B) 0.8% : Cy 1eeerror 4 measurement of tim Sis ‘ 
0.26 The error in the Measy D i 

measurement of its volyeaint Of the radius Sitna : 

A) 1% * 1%. The error in 

th 

B) 5% C) 3% j 

0.27 A stop watches accurate y D) 8% 
sis to 1/100 i 

of the watch is ° of a second 

A) 0.1s * the absolute uncertainty 

B) 0.01s ©) 0.2s 
0.28 Which of the following unit less? Bye 

A) sin ® ‘ 

B) frequency dy y 

D) bothA and C 


19 The equation relati } 
Q . q ating pressure and density is p= pgh. How can both sides of this 
equation be written in term of base units? 


A)[N m" |=kg m*[ms" |[m] ‘ q © [Nm*]=kgm' [ms ][m] 
B) [kgm" s? ]=[kgm®* ][ ms? ][m) -D) [kgm ]=[ms* ][m] 


Q30 The percentage error in the measurement of mass and speed are 5% and 6% 


respectively. The maximum error in the a of momentum is: 
A) 11% 3 8 a 
B) 30% la 
0.31 The unit of percentage error is is eee 
_ perceniaay va, salen which are different from that of physical quantity measu 
errors have got their : it 
C) different from that of physical quant) 


| quantity is 2.00s and m 
D) same.as that of physica! 1g pendulum is 2. 
Q.32 The mean time period 0 fase estimate of error, 


n absolute error in the time 
as time period should be 


pe eee ¢) (2.00# 0.05)s 
written as 5) 2.00 *10.025) 8 
A) (2.00 + 0.01) § 
B) (2.00 + 0.10) s bility is © Hem 
233 The unit of relative permes 4 Farad/m 
A) Henry/volt et 
B) unitless learm coordi 
234 The SI unit of CouP p) me 
A) kilo meter went is oitlss 
8) mili meter epctothe fred ees 


{ : 

235 The ratio of unit ° 
A) sec* 

B) see 


Qa Sa ook 


Unit.1 


0.36 Which of the following is not a correct representation method for prefixes 
Jimm cy) 10km 


B) 1000 pm Dp) both “A” and “B” 
Q.37 The unit of moment of Inertia is Pie. 

A) kg m? ped Pe 

B) kg m? a 


Q.38 The unit of ff is similar to the 


A) decay constant 
B) time period 
Q.39 An experiment measured quantities a, J ; 
percentage errors in a, b are +1%, and +3% ‘respectively, the percentage er , 
5 
be: 
A) +13% 
B) 4% 


Q.40 Which one is a base quantity: ; 
A) kilogram C) conventional current 


B) kelvin D) charge 
Q.41_ The magnitude of any physical quantity 
A) depends on the method of measurement a 
B) does not depend on the method of measurement 
C) is more in S-I system than in CGS system , 
D) directly proportional to the fundamental unites of mass, length and time, 
Q.42 Which of the following is not equal to watt ‘ 
A)Js! C) (Amp)’xohm 
B) Amp x volt D) Amp/volt 


C) angular frequency 
D) both A and B Bs 
and b and then x is calculated from x= 


C) +7% 
D) +1% 


Q.43 A physical quantity is related to four variables a,b,c and d as f 


percentage error of measurement in a,b,c and d are 1%, 3%, 2% and 
What is the percentage error in the quantity A a 
A) 12% C) 5% 
B) 7% D) 14% 

Q.44 According to Joule’s law of heating, heat produced H = /?Ri, 
resistance and t is time. If the error in the measurement of I, 
6% respectively then error in the measurement of H is 
A) 17% C) 19% 
B) 16% D) 25% 

Q.45_ We have error in the measurement of length, radius, mass. 
3%, 2% and 1% then error in its density will be . 
A) 11% C) 10% 
B) 8% D) 7% at 


Q.46 The Bernoulli's equation is given by p+ pr spin C 
2 rs | 


the same units as that of ° 
A) force C) strain S 
B) impulse ms pressure i. 
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Ont 
0 48 
Q49 

If the 

x Can Q.50 
Q.51 
Q.52 
Q.53 

3 

'b he 

Ja 

tively: Q54 

t, sa 

% Q.55 
0.56 

reo 
Q.57 
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A) chemistry 


M 
B) astronomy easurement 


; ©) Beolog 
rhe resistance R of g Wire is es D) biology 
en b ; 
measurement of p, land r iy 16 Y the relation R — —. Pere 
the measurement of R a S 1%, 2% and 3% ‘ mr €ntage error in the 
A) 6% respectively. Then the 
Percentage error in 

B) 9% C) 8% 
Which of the followin D) 109 

e aehathl 0% 
A) Reais quantities can be written i SI unit in 2472 
B) Inductance C) Capacitance Sete 
Wave length of visible light j D) Magnetic fl 

: ight is 0.00006 ae Ux 
A) 6 microm m then it is =... 
B) 60 micron ©) 600 micron 
In an experiment four quantities a, ree die 


b,candd 
2%, 3% and 4%respectively. Quantity P is perc. -ct lla pean 


3,2 


pia? 
cd 


Percentage error in P is & } 


A) 14% on ITC 
B) 10 a 1D) 4% 
Two resistances R, at 2 and R, =(3.0+0.3)kQ are connected in parallel. 


The percentage error in th uivalent resistance is 


A) 7% z } C) 18% 
ab Ns D) 30% 
Three base units in S. units are 
A) gram, Joule and second e saci kg and Newton 
B) gram, centimeter anddyne Py 
The base units of the SI system Ine u . jgallec 
ey erry ne to express the SI unit of potential difference (the 
Which base units wou 
volt)? cms nt. 7 7 
A) kg and A only D) kgm. $ 
B) mand A only aoe 
i mito C) Momentum 
Newton's second is the u 
Energy 
A) Velocity m D) 
a “ae to centimetr® sé ) micron = 10) scat 


A micron is rela 
A) | micron = 10-"em 
C) | micron = 
In S=a+bt+eh 
A) ms . 


B)ms” 


Unit.1 A 
—t— i aa ure 


he average wavelength of yellow light emitted from a sodium lamp is SH93 AY ® 


it in am, 
A) $893 C) $8.9 
B) 589.3 1D) 5.89 


Qs9 The error in measurement of radius of sphere is 0.4% What is permissiite 
measurement of surface areca 


y A) 0.4% C08 
B) 0.6% 1D) 0.08% 
Q.60 Accuracy of measurement is determined by 
A) Absolute error C) Both ‘ 
B) Percentage error D) None of these 
< 
o 
D B Q. 
Cc D 
A D 
: 4 
c Q 


IQ 


FBS CAS 


elaleiq 


U5 


\ particle goes from X=~2m NENT TEST] 
" kde 


angle of 30° with the pa 


Motion 


3myz =] 
MNO X= 3my = 1m Se hate 
’ ls 's 


(im) t+ 2m) j * (Sm)k displacement 


(Sm)i + (4m) j-(3m)k ~ (4m) j+(3m)k 
\ 40 N block is supported py 4 ~(Im)i-(2m)j-(smyé 
rope is h 


C) (sm)i- 


orizontal and the other makes an 


approximately Fope attached to the ceiling is 


\) 80 N 

8B) 34.6 N a 40N 
\ force of 120 N is applied ) 46.2N 
Perpendi ‘ 

nut, torque produced by force wil oo on & spanner at a distance of 9 em from a 


‘ + a C) 10.8 Nm 

B) 1S Nm D) 12.59'Nm 

\ shell explodes into four unequal parts. Which one of the following is conserved? 
\) Potential energy C) Kinetic energy 

B) Momentum D) Both potential and kinetic energy 


\ projectile is fired horizontally with an initial speed of 20 m/s. Its horizontal speed 3s 


later is 


A) 20 m/s “~\*9C) 6.67 mis 


B) 60 m/s  _D)29.4 mis Te 
‘ | tating with constant angular 

\ body of moment of inertia T= 0.80 kgm a xed ants, retete 

velocity of 100 rad s", then torque acting pe Bee 100.Nm 

4) 80 Nm > % be Dp) 120 Nm : 

B) Zero civot is‘ an da force ‘F’ in applied such that it passes from 

If distance of a point from PI i. ody will be 


cei 
the pivot, then the torque prods €) IF cos0 


" Seared be the weight of this rod? 
ure. 


B) /Fisin@ in fig 
A rod is in equilibrium as show" 


usm 


<= 


w= 30 N 
~ 100.N Ce saan and 
. D) e = tating with are moment 
W = 300N pody “a” 2. jf the ratio 
‘ )N “gre such thateterio® of2 ard 
4) V 2¢ «p” a ae 7? 
x of 
Iwo objects pe = with ni ; ig the ratio 
of 2 rad st white pen wo* : 
=2:1,° , 


of inertia La: 
: 


4) Zero 


= 


; t a weight 
Q10 4 uniform beam of Im is supported at the 50 cm mark. Given tha f 


; be hu Y 
at the 30 cm mark, at which position must another weight of 2 N ing to. 


beam? 
30 cm 2 cm 
| 50cm | 
2N 2N 
s A) 70 cm C) 20cm 
B) 50cm D) 30cm 
Q.11 Which law of motion defines force? 3 ' 
A) 1" law C) 2°49 law 
B) 3" law D) All of these 


Q.12 Four forces acting on a circular object as shown in fig. The net resultant to 
‘O’ is, where radius r=2 m. ’ 


~~ Cye Tee 


10N 
i 
i" 20N 
: 
‘ 
20N 
10N 
A) Zero C) 40 Nm 
B) 20 Nm ; D) 80 Nm 
Q.13 A Force of 12 N gives an object an acceleration of 4 m/s?. The force 

acceleration of 10 m s* is : 

A) ISN C)25N 

B) 20N D)30N 


Q.14 Length of the path of a particle is equal to the magnitude of the d 
particle. Shape of the path possible . 


A) Circle C) Arc of a circle Ps 
B) Parabola : D) Straight line 
Q.15 For which one of the following pair of projection angle the hor 
same : 
A) 45°,55° C) 58°,64° WW 
B) 27°,63° D) 33°,85° . 
Q.16 For which of the following angles range is maximum? Y 
A) 43° C) 30° 
B) 60° D) None 
Q.17 The shortest distance between two points is called . 
A) acceleration C) velocity a 
B) speed D) displacement 


CE BOOK 


git 2 


4 bullet is fired horizo, 


18 
“a b tho horas ee ng * rifle at dig Motion and Force 
hoa Vertical _ ration we teat Ignoring the effect of air res; 
A) 9.8 ms= 9.8 a ullet? Of air resistance, 
B) 9.8 ms* Ome 
c)0 9.8 ms2 


D)0 0 
g.l9 What give the value of a 

A) The area under its dis 

B) The area under its velocity.4 

’ , ity-tim 

C) The gradient of its displacment tree 

D) The gradient of its Velocity time ot 
Q.20 A football of mass 0.4 kg at rest i 

impulse haps Acquires a speed of 20 m/sec when kicked, What is the 


body acceleration? 
Placment graph ‘ 


A) 4N. sec 
B) 5 N. sec secre 
Q21 The velocity of projectile at its maximum height is a 
A) Zero 3 . ' 
B) Minimum pm 
C) Maximum Nye \ b lees 
D) In between maximum and minim \.. 
Q.22 Which of the following v-t carves atin sing acceleration? 
yaa 
ve “Gy ae, 
‘en 9. Y 
ol 
fy Ny). J 


i ™ 
t "lew 5 
a X-axis 


= OY 
mz ; re sphiene : t is the rate of change 
Whe n amass of 3 Kg for a time of 2 sec. Wha is 
Q23 When a force of 5 N acts o . 
m/sec 
of momentum? é 2skemie ee 
B10 smi call upward is shown in fig 
rown 


B) 410 Kg m/sec” fa ball th 
Q24 Displacement time graph . 
pisplacerent (™) 


—-t 


Unit-2 
= M . ae ' 
SEER Tre Seations a, anagram ee: A 
se © identical discs slip from top of two identical planes of slant length nd a 
; height h is same 4s shown in figure. The velocities Vi and v2 acquired by the digs 
they reach the bottom of the incline, are related as (neglecting all frictional ef 
WO? 
O- 
A) v1 = v2 C) 2vi= v2 
B) vi=2v2 D) none of these Bt Q3 
Q.26 Which one is the correct relation oe & 
V,=¥, Cc Ve we ¥ 
ey te. da= - 
By 25 4 } “a 
2(S-Vt) (S+¥,t) } R O35 
|= ee aR D) a= are s : 
ff ‘ 
Q.27 If the slope of a velocity time graph gradually decreases then the body i 
moving with ; - 
A) Positive acceleration C) Negative acceleration Q.38 
B) Uniform velocity D) None of these 
Q.28 An aeroplane is flying horizontally at a velocity v. It drops a packet from a h 
taken by the packet to reach the ground will be M 
2 2 
A) j2h C) he 
8 g 
B) he D) ‘a 
2g h = 
Q.29 A graph is drawn with force along Y-axis and time along X-axis. The _ 0.39 


area under the graph represents . po 

A) Momentum C) Couple 

B) Momentum of the force D) Impulse of the force 
Q.30 Two cars are moving in opposite directions with speed vy. What is the ma 


relative velocity? 


A)O C)v 

B) v/2 D) 2v 
Q.31 When the net torque acting on a system is zero, which of the follo’ 

A) angular momentum C) force ‘ i 

B) velocity D) linear momentum 4 
Q.32 Whatis the angle of projection for which the range and maximum E 

| ] 
A) tan! — lS 
Fr C) cos 3 L 
B) tan! 4 D) sin! Le ar 
4 ; 


Q.33 Aman ina car moving with velocity of 36 km/hr. His speed 


A) 10 m/s rene - oe 


B) 36 m/s D) infinite “a 
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“en ee a 


© be 


time 


their 


at? 


yal? 


Qs 


Q.39 


Q.40 
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\car travelling at q si 


Speed Motion and Force 
: SAME car is travenj of 39 km/houy ish 
a 2 force in NB at 69 kmv/houy ght {oa halt in 8m by applying brakes, 
brakes rit can brought to a halt with the same 
Ay, am 
16m C) 24m 
\ ball is thrown at t 


he angle of 45° wit D)32 m 
\) the path of the balj is rabola an 
3) the path of the bal] isa 


: ange in Maximum 
4 } . : Orizontal tert 
C) the path of ball js Straight line q horiz 


S Minimum 

the ball j ici 2ONtal range ig maximum 

|)) the path of the ball js semi-circle having aximum diameter 

" object dropped from the Window of a tal building hits the pround in 12.0 s, Ihits 
a ion i 2 . 8 g 

acceleration is 9.80 m/s » the height Of the window, above the ground is 

\) 706m C) 353 m 

yr meee i k on the 
\ book is lying on the table. What is the angle between the action of the book o 
table and the reaction of the table on the book 

‘ C) 600 

en D) 45° 

B) 1800 


The graph shows how the force acting o 


mn a body varies with time, Assuming that the 
body is moving in a Straight line, by how 


much does its momentum change? 


1 6 time/s 


<> in 
™ 3 kgms 
' ~ eek 
40kg ms” D 
e ae rs 
B) 2 ‘8 


A The maximum 
i in this figure. 
ce-time curve ae aa 
istancestime cu un 
A particle a eetihe particle is aro 
} elocity of the p 
instantaneous Vv ‘ 


D 
g. fa 
3 
" Bp 
{ Time = 
d. Whie 
C) D icket grount ith 
4 e eric! vwi 
D) Deal apnea vertical a 
hes the g cricket hes the groun 
mf. d the ball tiation o i when it touc! 
~ a «me t2 
B)B its a sixer an nd tim 
its a si 

A batsman hi 


deseM pits the bat # 
ing graph O0S. its 
of the follow ecu 
time between 


A) 


Mass 5g moving with velocity 100 m/sec penetrates the woo 
Average force imposed by the bullet on the block is a 
C) 830 N 4 


5 D) zero i 
: Of 100 Dynes acts on mass of 5g for 10 sec. The velocity produced is __ 
i C) 200 cm/sec yi 
m/se D) 2000 cm/sec u, 
f Of 50 Dynes is acted on a body of mass 5g which is at rest for an int va 
im is % 
DISH IO° Ns C) 1.510? Ns 
1) 0.98% 10 N 5 D) 2.5x10°Ns 


# A uniform rod 30 cm long is pivoted at its center. A 40 N weight is hung 5 cn 

_ left end. Where must a 50 N weight be hung to maintain equilibrium? io 
A) Sem from right end C) 6 cm from right end } 
B) 7 cm from right end D) 8 cm from right end Y 


Q45 A cannon after firing recoils due to ; 
A) conservation of eres C) Newton’s third law of motion — 


B) Backward thrust of gases produced D) Newton’s first law of motion 
Q.46 Whenever force acts perpendicularly to a moving body then 
A) it’s velocity increases : 
B) it’s velocity neither increases nor decreases 
C) it’s velocity decreases 
D) all of these : 
Q.47 An object is projected upward such that it moves freely under the ction ¢ 
acceleration while going upward is assumed to be a = -9.8 ms* and while co 
a'=+9.8ms~. What is the angle between ‘a’ and ‘a’’ =? 
A)180° : C) 0° 
B) 30° D) can’t be sure : 
Q.48 A book is lying on the table.-What is the angle between the action of th 
table and the reaction of the table on the book? ; 
A)0° C) 45° : A 
B) 45° D) 180° ; 
Q.49 One side of the seesaw carries a 21 kg mass four meter from the f 
mass two meter from the fulcrum. To balance the seesaw, what m 
nine meter from the fulcrum on the side opposite the first two masse 
A) 45 kg C) 12 kg 
B) I5 kg D) 18 kg ‘ 
Q.50 Two masses liang below a massless meter Stick. Mass 1 is located a 
a weight of 15 kg, while mass 2 is located at the 60 em mark vi 
what point in between the two masses must the string be attached 


system? ; 
_ A) 53cm C) 43 cm 
B)29 cm D) 35 cm 
Q:S1_ A body can have constant velocity when it follows a. 
A) elliptical path C) parabolic path 
B) circular path D) rectilinear path 


Q.52 Two stones A and B are thrown at angle of 9 and (90°-6) wit 
of their horizontal ranges is : 


A)I:1 C) tan? : 1 

B)tan@ : | ; D) 1: tan@ ‘ 
Q.53 In the previous question, the ratio of the time of flight is: ” 

A)}:] C) tan?@ : ee 

B) sin® : cos D)l:tan@Q 
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tte Projected - 
Pw 
‘imately (g~10 M/sech) 


\ man leaves his hou Nie . 9 
her covering a distance * Cycle Sec 
per hour of ong He 


Km. What ig comes back to bj 
hat is j; af k to his house after half an he 
C2 rage Velocity for the rides = 
m per eae ie ride? 
he two bodies i 2) V/2km 


. km per hour 
The collision between t 


Solid and soft 'S elastic inte 
}) Hard and elastic C) Solig and hard 


\ player throws a ball UPWards w; 
acceleration during the u 
Upwards 
8) Projectile motion " Diagonal 
s§ From a building 2 balls 4 Dries dowarwari 


\) vu is greater than vq C) ve=v, 


8) vo is lesser than va D) Their velocities depend on their masses. 
)59 When a very heavy ball ‘B,’ collide with a Stationary target ‘Bz’ of negligible mass, after 
collision the final velocity of ball ‘B2’ will 
\) become zero C) become al 
8) become doubled as compared to B; D).same as t e By ’ 
)00 Two similar spheres, each of mass m and traveling with speed v, are moving towards 


each other 


y va es 


hes her ti isi Which statement is correct? 
p elastic collision. ? 


i A, 
\) The spheres stick a. ang is 20 
B) The total kinetic energy er impact is mV" 
C) The total kinetioenersy 4 impact is 2m. 
D) The total momentum before} 


ANSW 


ae 


Br dn ‘os 0 


seer ep 
Seclep icc 


\>\a 
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Q.2 


Q3 


Q.4 


Q.6 


Q.7 


Q8 


Q.9 
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WORK, ENERGY, POWER & GIROULAR Mong 
UNIT _ YIBBISELF ASSESSMENT TEST 


‘A force F = 5] +6) - 4k acting on a body, produces a displacement § =6i +5k. v 
done by the force is : 
A) 18 units C) i pee 
B i D) 10 units 
iscs o N acts on a 15 kg body initially at rest. The work done by the fore 
the first second of motion of the body is : e 5 
A)SJ late 
B)6 J Dee 7 
A spring of force constant 10 N/m has an initial stretch 0.20 m. In chan; 
stretch to 0.25 m, the increase in potential energy is about i 
A) 0.1 joule C) 0.2 joule 
B) 0.3 joule D) 0.5 joule y 
A motor boat is travelling with a speed of 3.0 m/sec, If the force on it due to 
flow is 500 N, the power of the boat is : 
A) 150 kW C) 15 kW 
B) 1.5 kW D) 150 W ; 
Power of a water pump is 2 kW. If g=10m/sec’, the amount of water it 
one minute to a height of 10 m is : 1 
A) 2000 kg C) 1000 kg 
B) 100 kg D) 1200 kg , 
If the velocity of a body becomes half, the kinetic energy of body will becom 
A) One fourth C) Double . 
B) Four times D) Half 
In a gravitational field when work done by gravity is negative then 
A) P.E increases C) P.E decreases 
B) P.E remains same D) none 
Which of the following work is greater? 
A) + 100 J CON eae : 
B)-100J D) Both A and B are 
The time takem by. an engine of power 10 kW to lift a mass of 


40 m is (g = 10 ms?) 

A) 2 sec C) 4 sec 
B) 8 sec : D) 16 sec A 
Ifa body move along y-axis due to the application of force 


then work is done by 
‘ 


‘ hi 


D) Both “BY & "C"a 


re. 


rs 


3 


Qld 


Q.15 


0.16 


, force “Fy” acts on a Work, Ener, 
SY, Power & 
Circular r Mot 


a bod 
does work “Wy" » Similarly y ver distance isn 
S)" but in Opposit er fo ae 
ind St = S2 then onal a ect ree “poy . rn emerson of motion and 
Statem io ody through di 
4) Wi > Wo ENt is ¢ 8nd does w, Bh distance 
\ Trect ork “Wwe 
8) Wi = W2 2". Now if Fi = Fy 
C) W< ws 


The figure shows the force 


D) W, = 
the work done by the Pie Nici: cury '=W2r=0 


Cofa i 
at Moving along a straight line. 


A) 10J 
C) 20) 


B) 30 J D) 404 
The wounded spring ofa clock POssesses: 


A) kinetic but no potential energy 
B) potential but no kinetic energy 
C) both potential and kinetic energy in equal amounts 
D) neither potential nor kinetic energy . 
An engine pump out 50 kg of water. If the Haserignind out vertically upwards with 
a velocity of 20 m/s. The power of engine is (take g= 10 m s) 
A) 10 KW C) 20 kW 
B) 1000 W Be Mw 
The graph of kinetic energy (K.E) of a 4 yersus nani (v) is represented by as 


|i Ie 


n the figure given (in one 


d au anys ae from x=1em tox=5 


na ie force an he force in displacing @ 


b 
tke relationship lone by t 


dimensional case). The work 
cm is 


Force (¢yne} 


¢) 70 ergs 
D) 20 er88 


4A) 60 ergs 
B) 700 ergs 
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— Unit-3 Work, Energy, 
——— Circular Motio: 
aer Adjacent figure shows the force-displacement graph of a moving body, 
done in displacing body from x=0 to x=35m is equal to 


aX 15 
‘ ny ; = 
ae ¥ 10 
. 7 fe: 3 
ay. : 
rt : 35 40 
20 25 30 
he yee isplacement Wh 
ict A) 255 C) 287.5 J 
* B) 200 J D) 505 
i h Q.18 When a person holding a pail by the force F is moving forward the 
i il is : 
een nega C) minimum > 
i D) zero 
B) negative : ; 
Q.19 Whick of the following graphs is correct between kinetic energy. (E 


energy (U) and height (h) from the ground of the particle 


Fs U 5 E & u @ 
2 a 2 z 
5 ra] 
oa ir] Pr Fi 
E 
A Height 
Height Height e) 


A) B) C) ) 
Q.20 If the water falls from a dam into a turbine wheel 19.6 m below, then the 
water at the turbine is (g=9.8 m/s”) : 
A) 9.8 m/s C) 39.2 m/s 
B) 19.6 m/s D) 98.0 m/s 
Q.21 A body moving with velocity y has momentum and kinetic en 
equal. What is the value of v 
A)4m/s C) V2 m/s 
B) 2 m/s D) 0.2 m/s 
Q.22 Work done on the body equals 
A) Change in its K.E always 
B) Change in its P.E always 
C) Change in its K.E or change in its P.E a 
D) Neither change in K.E nor change in its P.E 
Q.23 A block of mass m initially at rest is dropped from a height h on to: 
constant k. the maximum compression in the spring is x then 


ul 

Fa 

A) mgh=1/2kx? C)me(kha cae 

B) mg(h+x)=1/2k(x+h) rifle ite Bre Ee 
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Q.27 


0.28 


0.29 


An electric motor 


*XErU 4 for, 

in one minute, The Powe ©¢ Of 40 1y on 
A) 200 W PPICG bythe near 24 Pbk bys atance erso 
B)20W C) low Watts) te 
\ weight lifter lifts 399 ky D)2w 

from the gro 
A) Sa pea BENET ated by him ig nd 10 a height Of 2 meter in 3 second The 
B) 4410 wat C) 2205 watt 


Ormly from rest to a y of $4 Kimvhote in 
A) 2000 W Mg this period in watts 
B) 22500 W mone Often 
From an automatic gun man fires 360 bull 
km/hour. If each weighs 20 g, the power ofthe ene minute With a speed of 360 
A) 75 W C)300W mm 
B) 500 W D)600W ) 
The adjoining diagram shows the Velocity ters in plot or a particle. The work 
done by the force on the particle is positive from 7 

% 
v — y 
A 
' C)AtoB 
A)BtoC D)CtoD is sibeietuine 
Another man does the same am 

pees pe a given ee yer of first man to the second mani 
of work in 20 sec. ji 
A) 2/1 <a ee, a ore 
B) 12 from the Moor of Ves seconds. The work done by you 
You lift a m. In this process you 


—AY25 rads? 
BY 0.25 rad/ ? 


A) m ; m2 
Ter 


A) mor 


2 
B) -"° 3 
r 


A) Stationary 


The racing cars of masses mi, 
respectively, Their speeds are such that each makes a complete circle in the sar 
_ Of time. The ratio of the angular speed of the first car to that of the second car i 


= of inertia wie Bywheet are 4 kg m?. A torque of 10 Nm is 
Angular acceleration produced will be 


Q.36 Geo stationary satellite remains. 


B) Appears to remain stationary 
Q.37 A body is moving in a circular path with constant speed. The mag 


Work, Energy, 
Circular M 


C) 2.5 rad/s? 
D) Zero 


oi 
ee 
and m2 are moving in circles of radii ry; ap, 


Chilet 
D) mr :m2 r2 


Which of the following is the correct vector form of centripetal force 


C) ma’r 


D) —ma’r 


C) Both “A” & “B” 
D) None of them 


tangential and centripetal acceleration are 


Tangential Acceleration 
A)rv’ 
B)O 


C)0 


D)s 


Centripetal Acceleration 


=e 
ey 


Vv 
r 
2 


Vv 


r 


Q.38 A body rotates with uniform speed in a circle of radius ait 
What are the magnitudes of the anges 


complete one revolution. 


linear velocity v and the acceleration a? 
Linear velocity, y 


Angular velocity, w 


4nr 


vt 
2ar 


r 
2ar 


41 


043 


OM 


4s 


(Ms 


ihe particle is 
Along the circumference 
8) Along the tangent 
ror a particle moving in Uniform 
\) Velocity is transverse and accel} 
8) Velocity is radial and accelerati 
C) Both velocity and acceleration 
D) Both velocity and acceleration 
The force which can do no work 
\) Frictional force 


f the circle 


) 
cireular Motion 


eration is Tadial ‘ 
ON is transverse 
are radial 


are transverge 
on the body on Which it acts: 
C) Elastic force 


D) Centripetal force 
The acceleration that is only due to change in direction of motion only is 


8) Gravitational force 


A) Linear C) Angular 
B) Tangential D) Centripetal \. 
The phase between linear velocity and angular locity of a rotating body is 
x e A) 
B)2n 
i of Geostationary tei 
The oa period ©) 24 hours 
A) 48 hours e 
D) 60 hours 
B) 12 hours Fao 


A body (s enOvin ash C) Tangential acceleration 
A) Centripesaaaa ay D) All of the above th of radius r. If p 
B) Angular ee ting uniform circular motion on a a he 
. 0! 
A particle of mass ™ eee The radial force acting 
is the magnitude of its linear C) mp . 
A) mip? D) pmr f the earth is 
ss to the surface 0 ual to 
B) p/n fan earth satellite close in an orbit at a distance °4 
The rotation period © - ay 
riod will be 
minutes. The time Pe from its surt¥c® 4 minutes b 
four times radius of © 30 minutes wnat is the ratio 
D) the earth 
\) 83 minutes then 


5) 249 minutes 


27 
the su® 
\ body revolved are 
their radii 


rer 
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Q.50 


Q.51 


Q52 


Q.53 


Q.54 


Q.55 


Q.56 


Q.57 
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“\ A)ION C)20N 


Work, te 
Circular Mot: 


Fora abies in a non-uniform accelerated circular motion 


A) velocity is radial and acceleration is transverse only 
B) velocity i 1s transverse and acceleration has both radial and transverse components _ 


C) velocity is transverse and acceleration is radial only 
D) velocity is radial and acceleration has both radial and transverse components 


A body crosses the topmost point of a vertical circle with critical 
centripetal acceleration, when the string is horizontal will be 


A) 4g C) 3g 

Bg D) 6g 

The period of a circular motion is given by 

A)T=rv C)T=aw a 

B)T=2r@ D) T = 2n/w ‘ ‘3 

A cyclist turns around a curve at 15 miles/hour. If he turns at double the 
m 4 


tendency to overturn is j 

A) quadrupled C) halved ad ; 

B) unchanged D) doubled x, 

Two bodies of mass 10 kg and 5 kg moving in concentric orbits of radii R 

that their periods are the same. Then the ratio here their 
a 


acceleration is 


A) R/r C)1/R 

B) Rr? D) P/R? 3 
The ratio of angular speeds of minute hand and Bi hand ofa wateh is 
A)6: 4 Cc) ee 

B)1: Dyas 


A i breaks if its tension exceeds 10 jug A stone of mass 
string of length 10 cm is rotated in a horizontal circle. The maxi 
velocity of rotation can be al 


A) 20 rad/s C) 40 rad/s 
B) 100 rad/s D) 200 rad/s 


An electric fan has blades of length 30 cm as measured from 
the fan is rotating at 1200 r.p.m. The acceleration of a point on 
about . ; 

A) 1600 m/sec? C) 4740 m/sec? 
B) 2370 m/sec? ~_D) 5055 m/sec? 
A body of mass 5 kg is ciel in a circle of radius 1m with : 
radian/sec, The centripetal force is hi, 


B)30N D)40N 

The angular velocity of a particle rotating in a circular o 
A) 1.66 rad/s C) 10.47 rad/s: 
B) 10.47 deg/s D) 60 deg/s 


OF al accel 
€ratic 
nn 
nstar 15 m/s? 


Peed © rim of a = 
fth ity Wheel is (in aoe fly wheel is a 
C)26 1ans/sec), 
\ point on the edge of g rotatin D) 5.6 
The length of are described by 8 disc of radius 8 m 
| \) 0.25 m Y the point jg moves through an angle of z rea 
) 16m C)4m 


4 


— 


~~ 


2 
9 
2 
2 
25 
2 
2 
2 
2 


eC et 


a OSCILLATION AND WAWES: 
» Gao ASSESSMENT TEST 


» 


, aoe i f 6 second and amplitude of 3 1 : 
Q.1 4 particle executes S.H.M. with a period 0 : - 
‘ maximum speed in cm/sec Is e4ig 
naa D) 3x : : 
Q.2 ; ani has amplitude ‘a’ and time period Phe maximum velocity will be — 
A) = Cc) 3 


r 


D 2na > 
a — 

B) an ) T ‘a i 
If a particle under S.H.M. has time period 0.1 sec and amplitude 2 * 10%m.. 
maximum velocity 3 a 


ut \% 
Laer C) —m/s 
A) rr m/s ) 6 ' 


B) ms D) None of these 


The potential energy of a particle executing S.H.M. is 2.5 J, when its displace 
half of amplitude. The total energy of the particle be , 
A) 18/ C) 107 
B)12/ D)2.54 4 
A body executes simple harmonic motion. The potential energy (P.E.), the kit 
energy (K.E.) and total energy (T.E.) are measured as a function of displa 
_ Which of the following statements is true ‘ 
A) P.E. is maximum when x = 0 
B) T-E. is zero when x = 0 
C) K.E. is maximum when x= 0 
D) K.E. is maximum when x is maximum ; 
Q.6 The frequency of the fundamental mode of open at one end organ pipe is 


one end of pipe is closed the fundamental frequency will be ‘ 
A) 800 Hz / C) 600 Hz 
B) 400 Hz D) 200 Hz 
Q.7 If two waves having same frequency and traveling in the same 
re yy is known as 
A) Beats - C) Interference 
B) Stationary waves _ D) Diffraction as 
r wire 100 cm in length has a fundamental frequency 
of propagation of waves along the wire is ‘ 
. sb m/sec C) 330 m/sec . 
“ m/sec ;  D) 990 m/sec a 
Sound source is moving towards stationary listener with Ae” 
Sound. The ratio of 4pparent to real frequency is 
A) 9:10 C) 11:10 


pm i09 D) 10:11 


CE BOOK 


Ql 


Q.12 


Q.13 


Q.14 


Q.15 


\ narrow diameter 
, ; be x 
water is adjusted fo is held 
then the length of the tanxitum peti ~ lower end im 
whi a ime 


be aboy, red 
€ the Water js y vibrating tuning phd The level of the 
nd the length of th held over the tube, 
— " € tube in the water ig 7. 
If fundamental fre, ue 
approximately mencles only are involved, the 
Ay2 ven Wavelength of the sound in the air will be 
B)2Z C)4y 
‘The fundamental f D)4 
A) 128 Hz “eauency of a sound Polinee Pian. f 
5) se C)SI2H, J he its first harmonic is 
During destructive interferen D) 64 Hz ‘ 
: 4 ce of 
A) maximum displacement ~e eee amplitude, the CRO shows the 
B) zero dishleeennanl . ) double of original displacement 


T i D) half of the original displ 
rhe ratio of the separation between tw ae isplacement 
0 
two consecutive anna cones e nodes to the separation between 
A)1:2 Q)2: hf , 
B) 1:1 D3: 
A source of sound is travelling towards a stationary observer. The frequency of 
sound heard by the observer is ¢ ‘three times the original frequency. The velocity of 
sound is v m/sec. The speed of source will be 
2 3 
2 iW C) =v 
A) rh mw ALS 5 
D) 3v 


B)v "4 v ji )ofa 
h between the frequency (n) and square root of density WP 
The correct graph b ‘on constant, is 


. tensi 
wire, keeping its length, radius and ten + 
n 

vr 

C) 

Ve 

Jo 

D) 


3) 


na Ss 
t _ Oscillations & Wave 
4 — a — : 
on Ut wetionary waves, distance between a node and its nearest antinode is 20 em, The 
A) Ee aPwrence between two particles having a separation of 60 em will be ss 
C) 3n/2 

1B) zero D)x 
O47 Stationary waves of frequency 300 Hz are formed in a medium in which the vel, 

Of sound is 1200 metre/sec, The distance between a node and the neig! 


2 


bat 


antinode is 
A)2m C)3m 
B) 1m D)4m 


O18 A closed pipe and an open pipe have their first overtones identical in f 
Their lengths are in the ratio 
A)1:2 C)3:4 
B)4:5 D)2:3 
O19 An air column in a pipe, which is closed at one end, will be in res 
vibrating body of frequency 166 Hz, if the length of the air column is 


A) 1.00 m C) 0.50 m 
B) 1.50 m D) 2.00 m ult 


0.20 If the velocity of sound in air is 336 m/s. The maximum length of a,cl 


would produce a just audible sound will be we 
A) 3.2. cm C)4.2m 
B) 3.2m D) 4.2 cm 


Q.21 The fundamental frequency of stationary wave is 


Pore 
A) f iE © £& 


] [F 1 
B _ = 
yf 21\m 2 f Qui 


Q.22 The frequency of fundamental tone in an open organ pipe of length ¢ 8 
Hz. Speed of sound is 320 m/sec. Frequency of fundamental tone in close 
pipe will be Pag 
A) 153.8 Hz : C) 160.0 Hz 


B) 320.0 Hz D) 1143.2 Hz 
Q.23 If tension in a string is made four times, then speed of wave becomes 
A) double : C) four times 
zs 2 bes times I D) none ie 
Q. : be im frequency of pipe is 100 Hz and other two frequencies a \r 3 
A) pipe is open at both the ends C) pipe is closed at both the 


B) one end open and another end is closed D) no 
€ : ne of th 
Q.25 Length of a string tied to two rigid supports is 40 cm, Manmall 


y. cm) of a stationary wave produced on it, is 
; ¢ DN S 10 Ri . 
26 i > wie 
Q. ye tacrine oom require a medium for their propagation are call a : 
iiss B) mechanical waves 3 ue < 15s y 
* ripe ats ip water is an example of oa a 
ive waves lectromagneti waves — : 
B) light waves ee . 


D) electronic waves 


. “ 
— 


< 
“4 


; 


Ql 


Q.32 


Q.33 


0.34 


Q.35 


0.36 


Q37 


0.38 


The primary requi 
° Teme 
A) recerver Mt for the 
bject Renerg 


| ransverse Waves 


’ those 
\) parallel to direction of In Which partiy D) all ofthese 


3) along to direction of Pagation <he are 
= Pagati ) i 
rhe linear distance between teen Perpendicular t0 direction 4 
\) path difference © Nearest es None to di jon of 'on of propagation 
2) wena nts of a med OF Propagation 


ium vib 
4 particle executing S.4 ) time Period rating in phase is 


D 
position to half the amplituac et! 4s, th Frequency 


en time ta 
4) a ken by it to move from mean 
; 


: 2 
cys 
B) sec ys 
V5 D) 4sec 
In order to double the period of si 
A) Length should be double. mens 
B) Mass should be quadrupled D) ps ber Pre. ‘wd = 


A body performing simple harmonic motion has > nom sae x given by the 
mr 


equation x = 30 sinSOt, where time in seconds. What is the f f 
A) 0.020 Hz . sant : he frequency of oscillation? 
B) 0.13 Hz D)30 Hz 
Time taken by a S.H.M of time pte “0 ave fom the mean position to the 
half of amplitude is ~ 

: or 
VF reg 

: T 
B) + c Sw eee 
8 “, \ s ieces, such that one piece has double 
i t ” is cut into oe stant: 
peter ‘pe oer TH shorter piece will have a force co 
r. 
the length of ae ‘ 03K 
2 7, Vngd 7 

A) = ‘ 

3K p) 2K 

3K nds upon 

= . HLM depe 
B) ving system” execu peal he . 
Time period of mass SP p) Both A) andB)  stongaccircleis 
A) Mass of system Ph for a particle mown 
B) Force constant | | ajection 8 
The acceleration © 
A) wx 
B) ax os tengtht of 


What should “4 wis? 
place where &~ 

A)9 8m 
8) 108m 


Nl eee 
N Oscillations 6 


responsible for the vibratory motion of the simple pendulum is (w re 


s @ with vertical) 
“i ie C) mg sin@ 


angi 


B) mg tan 0 ; D) mg 
0.40 The maximum value of displacement in SHM is ber 
. A) frequency iG} amp itu le 
, D) time period 


B) wavelength i : . ; 
ree partiinel SHM, with period 0.063s the maximum speed is 3m/s. w 


Q.41 re 
: values of amplitude and angular frequency (rad/second) is; 
A) x, =0.03m, @=100 C) x, =0.19,@=16 
B) x, =3.3m, @=100 D) x, =5.3m,@=16 . 
Q.42 What is the period of mass spring system in SHM if the ratio of mass 0 § 


constant is tA : Pe 


A)t C)2n 
| 

B) 4x 1D) 
a 


Q.43 The maximum velocit# of vibrating mass spring system is equal to 
A) x,,f— C) [Xok 
k m 


m k 

Q.44 Ina SHM, the energy of the system 
A) Is independent of the amplitude 
B) Is inversely proportional to the amplitude D) Is proportional to th 

Q.45_ A particle executing S.H.M. while passing through the mean positi 

A) Maximum K.E and maximum P.E C) Maximum K.E ani 

B) Minimum K.E and maximum P.E ~ D) Zero K.E and max 

Q.46 The product of the angular frequency and linear frequency of 

A) 2n o Oe 


1 
5) 
D 2a D) 1/2nf? - 


Q.47 The phase difference between ¥ and a of simple harmonie 
A) 40° C):90° a 

B) 45° D) 180° 
- Q.48 A simple pendulum consists of a 2.0 kg mass atta 


from rest at X as shown. Its speed at the] in 


A) 0.90 ms~! 


Q.51 


a ) Variation of amplitude Wr. 
4° 


wt time 


for 
graph shows Scillation, 


Oscillations % Waves 
an °Scillating obje 


Ct is shown in the fig. The 


Time 
C) Critical 


A) Damped 
B) Un-damped 


e D) Heavily damped 
A wall poster showing the electromagnetic Spectrum is displayed ina laboratory. 
| re ae 
| ee ee rs radio" | 
yh, 
increasing frequency increasing wavelength 
ection of the electromagnetic Spectrum has been accidentally ripped from this 
2 aS f ; 
an poster. Which piece is missing? 
ome - =. —— 
ie, 2 prayer visible tight microw ‘ ” 
x x. > 
B) 3 wich i infra-red ; 
me oo. ax. infra-red 
3 ve ‘oat 
; visible light oer 
2 ee — 
C) Ss ~ 
: Pn nr — A 
ia grt yore _ ONE its frequency is 
sible light ——— X to Y is 1.5, then 
, Mt a —_— swing from 
D re. Jum ti sv 
, for a pendu 
The time taken 
Y 
. 1 
on 
luz 
i piz* os 
A) — Hz 
1.5 


Oe 


potential energy U varies with thme as 


Pi performs S.H.M.. its 


: = 
7. fuse 
cae A) c) oy 
uN ” 
B) a oa D) 


The yelocity-time diagram of a harmonic oscillator is shown in the 
The frequency of oscillation is 


Vin m/sec) 


A) 50 Hz 
B) 25 Hz 
Q.54 A body of mass 0.01 kg executes simple h 
the influence of a force shown below. 


C) 33.3 Hz 
D) 25.5 Hz 
armonic motion ( ab 
The period of the S.H.M, is ie 


% BY 0.30 s 
Oss I is required to double the frequency 

of simple 
Py hanging the suspended mass t 


Q.58 


0.59 


em. If 2 


The distance between ; 


Ww 
complete Waves 


> : Sts 
ass 

thro hy p 
is 
A) 10 cm/sec 
B) 5 em/sec m4 2.5 Ctn/se¢ 

ave le : hate cm/sec 
rhe wave length of light In Visible 
Part (i) nd for Sound (A,.) are related as 

A) Ay > Ag C) A>, 
B) A, =A, 


Phe waves in which the 


D) None Of these 
Particles of the med 
to the direction of Wave 


ium Vibrate in g direction Perpendicular 
Motion is known as 
A) Transverse wave 


C) Longitudinal waves 
B) Propagated waves 


D) None of these 
It is possible to hear beats from the two vibrating sources of frequency 
A) 100 Hz and 150 Hz C) 20 aad 2 te dj 
5 the tonviag a i fice four times then the fundamental 
i f sonometer’s wire 
If the tension o 
frequency of the wire will increase by 


C) 4 times : 
A) 2 times D) None of the above 
B) 1/2 times 


a a eS 


iT OO. TLICDRAAATAVADA! ? 
LIGHT HEAT & THERMODYNAMICS 
— SELF ASSESSMENT TEST 
‘By Huygen's wave theory of light, we cannot explain the phenomenon of 
A) Interference C) Diffraction 
 B) Photoelectric effect D) Polarisation 
Two identical light sources S; and S2 emit light of same wavelength 2. These light rays 


Will exhibit interference if 
A) Their phase differences remain constant 


C) Their phases are distributed randomly SS , 


B) Their light intensities remain constant a } 
D) Their light intensities change randomly / ; , 
Q.3 For constructive interference to take place between two monochromatic Waves of 
i 
wavelength A, the path difference should be P ‘ - 
r ey - 
A) (2n-1)— C) Oneal 
)( ? 4 )( 7 


B) nd D) (2n+1)% 


.4_ In Young's double slit experiment, if the slit widths are in the ratio 1 ; 9, then the ratio 
of the intensity at minima to that at maxima will be : 
A) 1 C) 1/9 
B) 1/4 D) 1/3 . P 
Q.5 The figure shows a double slit experiment P and Q are the slits. The path lengths PX and 
QX are nA and (n+2)A respectively, where n is a whole number and 4 is ; 


wavelength. Taking the central fringe as zero, what is formed at X 
> i x 


Q 
A) First bright C) First dark 
B) Second bright ; * Second dak | i 
Q.6 te normal to the wavefront, showing the direction of propagation of light iscalled 
B) Bg A ce +” C)Ray of light  * 
Ry “and “C D) None of these 
. ie sg of gas the relation PAV= . 
bea ats 
[= ae D) PAT se 
the tae S te e peas of normal to the grating, the path difference benm®” 
A) ininiotass m the slits of grating will be a 
B) zero C) maximum @ 
D) none of these ; 


two monochromatic Waves 
0 


rhey can interfere destructive the Same 


Liste 
’ Heat a 
w nd Th 
Provide thetn £tmodynamics 


eth ay, 
“4 "aveling through 
a, erence jg. Min 


A) A 


in the set up shown tn Fig Thess 
rhe central fringe at © jg then 


A) always bright 
B) always dark 


C) Neither dark or bright depending on: thee \ 
D) Neither dark nor bright Position ofS Gy, 


Monochromatic light of wavelength 4 is incident rmally 1 
: t on a diffracti 
the grating element d. At which angle with ry ero do dar 


ormal to the grating is 2™ ord 
diffracted beam observed? , : sia 


4 a” 
A) sin”! 2 osn'd 

; oped 
B) sin” A ne D) sin or 


2d * 
; th 
In YDSE if one of the sis ceed e te nastage i 
A) Bright fringes become ght while dark be 
; ; y nd dark become bright 
8) Bright fringes become = d dark become les 
C) Bright fringes become less amie Jation 
D) No interference will take Ley grating, we use (here 
sin 


tion 
To get order of the spectra using diffrac sind 
ae FI 


s dark 


on Separal 
Th A * depends up’ C) ese 
¢ fringe spacing p) All of th Se 


A) Wavelength of light i ic 
B)T asl a screen from the al of monehroma 
' two torches are 
happen? 

‘) fringe will occur @ 
B) no fringes will apP' 

: fringe will appeat - 
D) only bright fringe 


Light, Heat and 


ab o-rgmeee light Sources S; and S2 emit lights of same wavelength. These li zh 
uibit nee if gi. 
intensities change randomly _C) their light intensities remain const 
hase differences remain constant _D) their phases are distributed randor 

2% 1 te pattern with white light as source in YDSE 
) right fringes are wider than dark fringes 
tral fringe is white 
& fringe is bright 
_ D) central fringes are dimmer than the outer fringes 
If the distance between a point source and screen is doubled, then inten 


_ the screen will become a 
A) half C) double pre 


B) one-fourth D) four times ‘ { 
When a two-slits arrangement was set up to produce interference fringes Nn a gc 


. using a monochromatic source of green light, the fringes were found to 
together for convenient observation. In which of the following ways would it 
to increase the separation of the fringes? 

A) decrease the distance between the screen and the slits 
B) increase the distance between the source and the screen 

_ C) have larger distance between the two slits 
D) replace the light source with a monochromatic source of blue light 

Q.20 For which color is the fringe width minimum? 

A) Violet C) Green 
B) Red D) Yellow 

Q.21 What will be the distance between two slits which when illuminated by light of w 

5000A, produce fringes of width 0.5 mm on a screen at distance 1 meter from the sl 


A) 10? meter C) 10+ meter 
B) 10° meter D) 10° meter 
Q.22_ Which of the following is formula for diffraction grating? 
A) dsin 9 = = B) sino = = ©) sin= D) nd sin@=) 
Nn. 
Q.23 If distance of second bright fringe from centre is 2.2 nm and distance of third 
from centre is 3.4 nm. The fringe width ee 
A) 2.2m C)l2nm - — 
B)34nm_ D) 2.1 nm 
Q.4 The value of sin @ for maximum order of spectra using a diffraction grating 
A) 90 C)1 ~~ si 
* sl D) 45 a 
Q25 The ratio of phase difference and path difference is: — 
A)2A B) ore bs E ¢ 
n % wis " “ 
Q.26 'n Young's double slit experiment, the position of dark fringes is given by se 
d ye 


1 AL 
Ractecebes Dims = 


Q33 


0.34 


every point of a Wave fr, 
0 


wavelets, which Sprea May be 
propagation of wave, it ‘ t in f “ONSidere a ics 
\) Interference of light Nown as; rection io of secondary spherical 
p) 1“ part of Huygens’s prin: Peed equal to 
Principle C) Qna Speed of 
Part of Hy 


in the Young's double ij = j 
‘ t D ~ UYygens’s pring: 
screen is kept at a distance i i riment, the speation Of arid Principle 
“Um fi & be 


then the fringe width is: rom tween 

A) 1.0cm wh the slits and the viva : a mm. Ifthe 
B) 0.5 cm Oty of light is 5000 A, 
The collection of rays is calle D)2.0.cm 

A) Beam =e 

B) Wave front C) Rays 


ps, EY tp apart, are illu “es 

ringe wi on a screen pl Wavelength F 

A) OB Placed 2m from the dss gth 6000 A. What will be the 
B) 0.3 mm ect 

The molecules of an ideal gas at thermodynamics (absolute) temperature T have a root- 


mean-square speed Crms. The gas is heated to t r 
mean-square speed of the molecules? mite iy abhi 


. o} 
A) [2 Come © Whog 
B) 2 Crms s D) 4 cms: , 


The average K.E of hydrogen molecules at 300 K is ‘E’. At same temperature K.E of 
oxygen molecules will be: wn ¥ 


E * a, E 

x = Let! (2 
6 oe i 
. D) 4E 


B) E mK i 
Cua light incident on two fine parallel slits Si and'S: 28 Eteene ete 


; 


ich of the following gives P 
? 


es for, 


ossible phase difference: 


j rs at P, W' fy §2? 
If a dark fringe pen at P from St and 0) 153% 


the light wave arrivin i tees 

A) 27,410,61..--++ D)5"2 ee 430 K. If at 120Kr 
B) m,22,3..+: js increas from 120 

Temperature of 4” ides! . a ps 

‘vy’ then at 480K , 16 W"™ 5 

A)2v D) ; 


B)4¥ 


Light, Heat and Thermo 
— Scar Z 
€ slits experiment is performed with blue and green 0 
rn and 5460 A, respectively. If x is the distance of fourth maximum 
} “se then 
, C) x (blue) > x (green) Ss 6 
1 D) x (blue) / x (green) = 5460/43 
ible - experiment, the 10" maxima of wavelength i is at the distance 
central maxima and the 5" maxima of wavelength 22 is at the distance g 
central maxima. The ratio yi: y2 will be , 
C) 24, Sw Q: 
om 
A, : : 
D) = 
ac < Q- 
Angle between ray of light and wave front is: ‘ 
A)O C) 60° 
7 <2 B) 45° D) 90° , 
- Q.38 ya one of the following graphs best illustrates the relationship between the produ > Q.4 
4 (PV) for an ideal gas and thermodynamics temperature? 2 
| : 7 
A ©) < + ; 
fod TS ; a 
B) i FA oe 4 a 
—— ‘i Q.46 
Q.39 In case of point source, the shape of wave-front is 
A) plane C) spherical 
B) cylindrical D) circular , Q.50 
. Q.40 Nine particles have speed of 5, 8, 12, 12, 12, 14, 14, 14, 17 ms-!. What is average 
A) 10 m/s C) 1 5 m/s 
B) 12. m/s D)8 m/s 
Q.41 Therms velocity of hydrogen and oxygen molecule’s having ratio, 
ALL: 9 C)1:2 Qs 
an D) 1:16 i 
Q.42 Which of the following is expression of mean Square speed of ‘N’ gas | 
contained i in a cylinder 
A) Sty cae rs Qs 
i N 
+V* +. 2 
B) an —W's D) vitv; + 


ie: 


(a7 


. RMLS velocity of a molec 


_e ternal 
Which one is true for ~ mo 


‘ey 
‘PRACTICE BOOK 


a) AU, > AU, 


\ given amount of Bas at sis 
volume remain constant), 0 ie 
4) 310°C 
B) 15% 


ule j 
RMS velocity becomes fC at Pressure p 
ay + If press 
A) 0.5 cat eette 
py2C we 
The force on the walls of a y, D)3¢ 


; essel 
A) the repulsive force between a ae BAS is due to 
cules 


B) a slight loss in the speed of a 

r sos a 
C) elastic collisions between pra ’ 
D) rate of change of momentum of a gas a I 
Correct expression for pressure of a gas asthe 


0 times, then 


luring a collision with the wall 


during a Collision with the wall 
on wall of a container is 


wind Nm(v) Mates, 
P ) o~ Ey C) re ¥ 
3" (vy LAr) 
B) P= ype) 
Nm ‘~~, 3a 
A box contain x molecules of a gas. Hol pressure of the gas be affected if the 
number of molecules is made 2 


A) Pressure will decrease Pressure a remain oe 
B) Pressure will be doubled © D)Pressurews become 


If (vi) =3m’s~ then average sq velocity of gas 


2 2 
2 oe ¢, od C) 9m's 
a a ; 2 i} D) ¥3ms" ; 00K and a pressure of 
_ a rat a temperature copeegene is halved. What 
An ideal gas is pinccties ae while the volume of the gas is 
6 atmospheres. The > 
is the new temperature of the gas* ¢) 600K 
ee be 0 have the same mass; volume and 
B) 300K mple of nydroe 
A sample of en and & Si temperature 
ple of oxyé absolute 


pressure. The ratio of their 


AY 1/4 
B) 1/16 


A) it is sum of all pee! 
) " i to 

" it is proportional ofa system 
) it is a state Funct! 

D) all are correct 


= Light, Host sag 


=! 2 3 A Ras is at one atmosphere. To what Pressure it should be subjected a 


> temperature 80 as to have z th of its initial volume? 


a 4 


ie i A)2 atmosphere C) 4 atmosphere 


Peis B)3 atmosphere D) L! atmosphere 
4 
Q.54 The internal energy of a piece of lead when beaten by hummer will “4 
- A) decreases C) increases 
B) remains same D) first increase and then decrease 


Q55 A fixed mass of gas at constant pressure occupies a volume V. The gas undergoe y) 
temperature so that the root-mean-square velocity of its molecules is doubled. Wha 
new volume? ; es 
A) 2V C) 4V 
B)3V D) 5V 

Q.56 |According to Charles’ law, 

A) At constant pressure, volume of a gas is proportional to its absolute temp 
B) At constant pressure, the volume of a gas is not proportional to its absolute te 
C) At constant gauge pressure, the molecular volume of a gas is proportional 
temperature 
D) At constant volume, the absolute pressure is proportional to absolute tempe; 

Q.57_ A perfect gas at 27°C is heated at constant pressure so as to triple its 

temperature of the gas will be 
A) 81°C C) 900°C 
B) 627°C D) 450°C : ie 
Q.58 The temperature of 2 mole of a gas is changed. From 100°C to 120°C at 
The change in internal energy was found to be 80 J. What is the molar h 
this gas at constant volume? j 
A) 0.43 K" mol"! C) 2.03 K! mor! ‘ 
B)4JK"' mor"! D)8JK"! mot! 
Q.59 Figure shows two flasks connected to each other. The volume of the 


of flask 2. The system is filled with an ideal gas at temperat 
respectively. If the mass of the gas in 1 be m then what is the mass o' 


maT 
Ta 


1 2 

A) m j= 

2 

m = 

a hte ee 
Q.60 IT | mole of an ideal gas is heated at constant pressure then Si 
A) QO, =C,AT C)Q,=C,AT 
eae 


B) Q,=C,ar D) Q, =C,AT 


"6.98400... 
a» — 7 


ught 


trons 


“ntial 


lines 


The 


of 1 


citor 


Ql 


Qul2 


0.13 


Qi4 


Qs 


Q16 


Qa7 


What potential should pe Ren 1 
sncis 

4000 Vm—1 upward in the ‘plied to the upper. — |” 
A) +22 V Pace between the e to create an electric 
B) +10 V ¢) orl field of strength 
be diagram represent the electric feta or; 

an 
| fae fe Pipi ee charge, Shown by 

ee, 
((@} 
a -. + 
A) B) ©) 
Capacitance of a capacitor does not d i 
A) Separation between plates a 
P C) Thickness of the plates 

B) Area of the plates e between the plates 
A metallic solid sphere is placed in a field. Which of given path of 
electric field line is correct. ~~ 4 \ 


cnzT> 


s } C)B 
Ane Ww D)D 
niform electric field. In this field the 


B)C 
ae Fe 2000 Ninau 
A charge of 2C experiences pet separated by a distance lem is 
potential difference between c)10V 
ee 2 ra ence 2000volt Its K-E will De 
el 
ee is accelerated through Oo some’ 
A) 2000eV fg 
B) 4000eV it of electric inten” 
Which of given is not the um 7 None of these 
ang ron, 
B) Vn! a distan atom S 
d by heliu™ 
The electrons separate singly ionized MC) 2F 
between a proton and 8 p= 
A) 4F 
F 
B) — 
2 


es 
Static charges creat 
A) electric field 
B) both a and b 


aS 


a. 


Fs 


+ 


field lines are originated from 


A 4 
: Pei charges C) both of A & B 
charges 
Qu ‘apacitance wi ; D) none of these 
A) 1000 F th air is 10F, if a dielectric of e; = 100 is inserted then new capacitance 
B) 1000 F C) 10 nF 
Q.20 Th D) 100 F 
€ electrostatic force between two point charges qi and qz at separation r js iven by 
= kqi q2 /r? The constant k 
A) Depends on the system of units only ; o 
B) Depends on the medium between the charges only e 
C) Depends on both the system of units and the medium between the charges ')» 


D) Is independent of both the system. of units and the medium between the charges } 
Q21 A point charge at a distance x from another point charge experiences a force of 


repulsion F which one of the following graphs shows how the ps F is related to x? 
) tr 0 le 0 ds, 0 2 
x x 


( 


A) B) C) D) 
Q.22, Which graph correctly relates the eléctric field strength or electric potential in the field 
of a point charge, with distance r from the charge? 


bein trong potential Potente pt 
“a F: 5 Oahd i m “n s 
A) D) 


B) i C) 


Q.23 How many electrons will have a charge of two coulomb? 
A) 6.2 x 10'8 C) 12:5 x 10'8 
B) 6.2 x 10! Dia xaiho 


Q.24 The capacity of a parallel plate capacitor is5F . When a glass plate is placed betwee! 
the plates of the capacitor, its potential becomes 1/8 of the original value. The value 
dielectric constant will be 


A) 1.6 C)8 ‘ 
B) 5 ; ’ D)40 3 
Q.25 In central region of a parallel plate capacitor the electric field lines are 
A) perpendicular C) parallel 
B) orthogonal D) curved 


Q.26 Ina charged capacitor the energy resides in 
A) Electric field surrounding the capacity 

B) Electric field inside the capacitor 

C) Both “A” and “B” 
D) Gravitational field 


. Value of er for Vari 


0.30 


Q.35 


0.36 


— 


0 . 
4) Less than unity us Telectrigg 
B) Equal to unity S alway. 
if the distance betwe 


en th 
pecomes e D 
4) Double Point cha 
B) Half 
_ kag Cyr 
if F "7 then ae Raut times 


A) The force on qy 


B) Electric field gene 
The electric force mines by q2 C) 


ee D 
£80, the force reduces n two Charges on 


A) 0.019 N 

B) 0 ae N C) 0.025 N 

If the distance between the ¢ D)0.04N 

them becomes - t charges become 

A) Double } 

B) Four times . -_ 
1X! 


An isolated charged point 

2 m away. At a point im cemigieen a 

A)2E 

B)3E 

An ECG records 

A) voltage 

B) electric flux Ss, D) all of these 

An electric charge at rest pr 

A) Only a magnetic field ~~ 

B) Neither electric field nor magnetic field 

C) Only an electric field 3 

D) Both electric and Ne aie 
adius r) Is 

A gold nucleus (radiu tivity of ree sP2C% oa 


charge and €, aS the nee pee 
isolated gold nuc™™ 
surface of an is ia o— 
B) —> 
A) Zero 4n€,r site 
: oin 
The figure below shows ae yalue of 5 
e iat is Oe eee. Te 
center charge is ZF» wh er: Sith fe oon 
We ccc +4 
+14 Cc 


a 


Q39 


Q.40 


Q.41 


Q.42 


Q.43 


Q.44 


A) 1.5 C) 0.5 
B)1 " D)2 
' r ~ : 4 : bE 


¢ 


The quantity | 


5f E* has the Significance of: 
A) ae C) Energy/coulomb 
cenergy/c 
B) Energy/volume D) Riders oe 


hich dia 
£ram correctly show the fi F that a , pen 
close to SER thes orce F that act on two charged spheres Suspend 


O- o og 

A) ‘ vos © om 
o> 6 a 

B) z D) 

Two electric charges originally 4 cm apart are brought closer to each = the 

between them becomes of 4 times. How much they separated now 

A) lcm : C)2cm 


B) 0.5 cm D) 0.25 cm 
A proton (mass = 1.67 x 10-27 kg) on entering in a vertical electric field Eis ba a 


Then the electric field strength is 
A) 10° Vr! C) 10°? Vm"! 
B) 10-? Vm"! D) 10° Vr! 


An external agency carries “5 C’ of charge from infinity to a point in an ele 
field and performs 100 joule of work. The potential at the given point is 


A) 10V C)-10 V 
B) 20 V D)-20 V 
A tin nucleus has charge + 50e. If the proton is at a distance 10-2 m from 
then the potential V at this position is [charge on the proton = 1,6x — 
A) 14.4*104 volt C) 7.2x10* volt 
B) 7.2x108 volt D) 14.4*108 volt 
A Capacitor which has a capacitance of 1 farad will 
A) Be fully charged in 1 second by a current of 1 ampere 
B) Store 1 coulomb of charge at a potential difference of 1 volt 
C) Gain | joule of energy when 1 coulomb of charge is stored on it 
D) Discharge in I second when connected across a resistor of resistan¢ 


A point charge A of charge +4 pC and another point charge B of 
placed in air at a distance 1 metre apart. Then the distance of the 


joining the charges A and from the charge B, where the resultant 
(in metre) 


Li 2e re, 


4 


Q.48 


Q.49 


0.50 


rhe ratio of the forces 
potentials in (a) air (b 


een two 
)® Medium, mall cond 
A) 1:4 Um of Ww Lis “eting Spheres ear “ 
p) 2: C) 1 Constant ' 
Four charges 2C, 3¢ D) 4.1 


, “4 an 
Which of the following statemens i °SPectively ar 
8 tr efi is 


. » fle a © Placed a 
A) Electric field ts erg tu Clectrig Potenti i ‘Re Point of ing che Corners of a square, 
B) Electric field NON-Zero but ¢ eetiep al is nop, 206 N Of the diagonals? 
Otenti 
C) Both electr ic field and electric Potential al 1S Zer, 
ea" are ze 
D) Neither electric fielq NOF electric Potential is 
zero 
The distance between the Plates of 
Parallel plat 
difference is 60 volt. If the distance p een the aioe aa is 4mm and potenti al 
A) the potential difference wil] remain unchanged petite to 12 mm, then 


B) the potential difference wi] become 20 volt 


C) the potential difference of the condenser will become 180-volt 
D) the charge on condenser will reduce to one-third, 


The capacity of a condenser in which a ectrc of dielectric constant 5 has been used, 
th a 


is C. If the dielectric is replaced by an dielectric constant 20, the capacity will 
become 


C NY’ o« 
A) = ia 


wo. p)2c 
py &  b 


2 


flux of the electric field 
a itauce C is charged toa — V. The 

ae ey A e enclosing the capacito : 

h h a closed ¢ : a 
throug su 
A) zero : 

jf % nt Ato B,C, 
: x ytain charge 
£ P point charge q;3 ce 
ofa 

In the electric pone came : ee 


D and E. Then the 


th AB 
A) Is least we AD 


2 te least alone 


a 


ts. With distance ‘r* from a fixed point is as shown below) wit 


| pe 
1 aa 


field Strength at a distance r from the center of a charged sphere of 
EI > R, how much work will be done in bringing a test charge g, from 


>, 


A) q,RE ae 


+B) Lake D) = 4, rE a Qg 


& 
Dielectric constant of pure water is 81. Its pee will be: ed 
A)7.17*10°'° MKS units C) 1.2*10° MKS units 


B) 8.86~10°'? MKS units D) Cannot be calculated ~~ 
The capacity of a parallel plate condenser is5.F . When a glass plate is placed 


the plates of the conductor, its potential becomes 1/8 of ~ eee value. The 
dielectric constant will be 


A) 1.6 C)8 
B)5 D) 40 


The capacity of a condenser is 4x10™ farad and its potential is 100volts. The energy 
released on discharging it fully will be 
A) 0.02 Joule C) 0.025 Joule 


B) 0.04 Joule : D) 0.05 Joule 


Q.56 Cana metal be used asa medium for dielectric? 
A) Yes 4 2 C) Depends on its shape ; 
B) No ~™ D) Depends on dielectric 

QS57 As the igure, a very thin sheet of aluminium is placed in between the pl 
the the capacity 


hickness @/2 


Lb) ee a 
Between the plates of a Parallel plat, 2¢yA"K 
constant 4, It is charged q © condenser th, r 

t 100 volt Creis Imm thick p, 
the capacitor is » The electric field in woh eames co 
etween the plates of 

4) 100 0 
B) 25000 C) 100000 


D) 4000000. 


SELF ASSESSMENT TEST os 
Bata ‘temperature coefficient of resistance for a wire is 0.00125/°C. At 300K its 
oe is 1 ohm. The temperature at which the resistance becomes 2 ohm is 
A)IIS4K C) 1100 K 
B) 1400 K D) 1127K 
Calculate the amount of charge flowing in 2 minutes in a wire of resistance 10 Q wi 
potential difference of 20 V is applied between its ends we. 
A) 120C C) 240 C 
B)20C D)4C ‘5 ed 
Q3 Four resistances are connected in a circuit in the given figure. The electrie current 
flowing through 4 ohm and 6 ohm resistance is respectively 
4 Ce] 
7 OAL 
A) 2 amp and 4 amp C) | amp ard 2 amp Qi 
B) | amp and | amp D) 2 amp and 2 amp 
Q.4 Ifa resistance R, is connected in parallel with the resistance R in the circuit shown, 
then possible value of current through & and the possible value of R, will be 
Q.12 
I 
A) re C) 1,2R 
I I 
B) -,2R = 
) 3 D) the 
Q.5 In the circuit shown, A and V are ideal ammeter and voltmeter respectively. Reading of 
the voltmeter will be Q13 
2v i 
Q14 
: 10 10 
A)2V aie Qis 
Civ 
Qs B)0.5V D) Zero 
A wire ‘ : 
has a resistance 12 ohm. It is bent in the form of a circle. The effective resist Qig 


between the two points on any diameter of circle is 
C) 242 
D)32 


A) 129 
4 B)6Q 


IK its 


rrent 


own, 


g of 


nce 


a 


ny 4 


«mallest resistange ob 
tain, 
ie 


wo 


phe 


200 $2 


rh current ‘T’ in the figure belo 
W is 


4) 1/5 A 

p) 10 A 
Two resistances Ri and R; (Ri< 
true for equivalent resistance R? 
AyR<Ri ¢ 


A)4Q 
)3.2 C)43.9 


‘ D) 3/4 Q 

Two unequal resistances ar 3 % 

pee is true? — Across a battery. Which of the following 
A) Same current will flow through both resistances 
8) Current through smaller resistance is higher 
C) Current through larger resistance ishigher = 
D) Current can be higher in any Nate ie gi on emf of the cell 

Three resistances each having value ‘R ‘are connected as shown in figure what is the 


equivalent resistance between X and Y 


oy, 


A)R 


B)3R 

When a wire is st 
AVI6R 

B)2R 

Graph between V 
A) Straight line . 
B) Usually not straight line 1 
An electrical bulb mark 
A) 200 ohm a 
8) 400 ohm 3.0 

The current in @ resistoF zs 

A) 0.16 mC 
5) 1.6mC 


on is tised to define resistance? 
“ * resistance * time 
be = current. * resistance 
, * resistance 
ly = resistance * area + length 
shown, a potential difference of: 3 V is applied across XY. 


: iat 
it is the current through the 5 Q resistor? 
? 15 ce] 
—A C) =A 
—~ 5 - « 
B) =A D) 5 aa (>? . 

In li given network, the effective resistance anew the points A and Bis ¢ 
< 


A)25Q C) 202 
B)10Q D)302 — 
Q.20 Which of the following statements is not true? 
A) Conductance is the reciprocal of resistance and is measured in siemens 
B) Ohm’s law is not applicable at very low and very high temperatures 
C) Ohm’s law is applicable to semiconductors 
D) Ohm’s law is not applicable to electron tubes, discharge tubes 
Q.21 Ohm’s law establishes a relation between 
A) Current and voltage C) Resistance and voltage 
B) Charge and voltage D) Current and resistance 
a Q.22, When 2 Ohm, 4 Ohm and 6 Ohm resistance are connected in parallel, their re 


resistance bat 
A) 12.0hm — 


a 


Ne oO + Ohm 


D) Data is insufficient 


which of the following Statements A 
re resistance fall when mo 


Its resistance rise when its 


its tempe 


Tature incre, 
connec 


, 100 W, 200V bulb is 


ted to a 160 
Vv 
— Supply, The Actual power 


1W pee 
a) 64 W nae 
aa y i D) 90 w 
4) Electrical energy is converted to heat at the rate of 
A) IRt aie a 
He ) Vit 


out in 10s? 
4) 200 J 
B) 400 J D) 404 


; Consider the circuit diagram in which a mesh is shown carrying currents in each 
* resistor. What is the current passing through “Rs”? 


& 
ee 


C)3A 
4) 10" D)2 if coefficient of resistivity? 
B)6A wing have the same ee and silver 
129 Which of the follo ee ae ee ee 
A) iron and silver ; Bh. oo 
B) iron and ea bulbs as in figure: 
(30 A battery lights all , 


to go out? 


P | A\ Bed onlv 


'n ohmic conductor, doubling the voltage without changing the 


ase by a factor of 4 C) Decrease by aie 
B) Remain une hanged 


D) Increase by a factor of 2 
Phe equivalent resistance between points 1 and 2 of the circuit sho 
12 9 


A)S5Q 
B)6Q 


Q33 Resistance between points A and B in the circuit shown in figure is 
4 "1 


A)4Q ~C)62 

B)1I0Q  , D)8Q 
Q.34 In the diagram, the current inthe 3-0 resistor is 4 

its Lael 2 . 


oe HY 


== 


—= 


pulbs X and 


= “a 
: aving 
espectively are connected nf Same Volt 
" Series aeroae® rating ‘ Current gE 
4 potent! of lectrici 
tia Powe; 
"difference or 4 Watt and a 
Volt, th Wats = 
300 y mx 
) X will glow brighter 2) 60 wy) 
g) heat produced in Y wijy i 
() resistance of Y is greater than at tan X f 
)) voltage drop in X will be uk th J 
. terminal potenti an Y 
The te potential difference of a " 
cell) cell when Short-cj \ 
A) I “Cltcuited is (¢ = . 
R) Zero C) E/2 EMF. of the 
The internal resistances of two teil Ret E/3 
eal ae : show . 
potential difference across the cell M are 0.10 and 039. If R=020, th 
2V, 0.19 ites —* » the 
“ 


02m 

A) B will be zero ©) Awill be 2er0 
B) A and B will be 2V ~D) A will be > 2V and B will be <2V 
t 


A typical value of drift velocity is w 
ba 0) 


A) 1 mm s7 ed e 
B) 10 ms“! iw D) 1000 km §" h four groups are 
There are 8 equal resistances R. Two are connected - pare such four groups 
connected in series, the total resistance of 2 hae 


A)R/2 =. oan a 
mh R istances of one ohm each are connect - meee ¢ 
conaclalll ith 23 a er — spans 

; c) 12 
A): 
| own. The potential difference 

)=Q 
5 


A current of 2 A flow 
(Vs~-Vg) will be 


A) +2V 


onnected in a circuit in “ given figu . 
and 6 ohm resistance i pat r 
is res) 


sistances are ¢ 


o.44 Four re 
flowing t 


hrough 4 ohm 
an 


20V 


s : amp and 4 amp Cc 

amp and 2 amp ) | amp and |-amp. 

Q.45 Ifall the resistors shown have the value Prkhtaa' and 2 amp 
. ohm each, the 


is 


Q.50 


Q.51 


Q.52 


Q.54 


Che resis 
esistance o 


at 0°C is 
\) | ohm 
B) 2 ohm © ohm at 199 o¢. Its 
A new flashlight cell of C)3 ohm Tesistance 
P ates of e 
ammeter of resistanee anaes S Volts gi ue : 4 ohm 
A) 0.048 * The internat, an oF 1S A, wh 

Csistance conn . 

Cell j ected direetly to an 


B) 0.06Q 


A heater coil is cut into two equal parts and only one part is now used in the heater. The heat 
generated will now be : 


A) halved C) four times 


B) one-fourth D) doubled 
A copper wire is stretched to make it 0.1 % longer. The percentage i in a 
be increase in resistance 
ae i cted in series. One of the bulbs has a broken 
ins circui ins six similar bulbs conne ; pee 
“ re San and Y of infinite resistance are placed in the circuit as | 
lament. 
240V 


What are voltmeter readings? 


0 ES rr 
—— 
Q.55 What is the number of equal parts into which a conductor having a resistance R 100 
should be cut to obtain the resistance Ql if the parts are connec ted in parallel? 
A) 5 C) 20 
B) 10 D): 
Q.56 The potentis al difference between points A and BI ‘in the circuit is 
‘ 6V 
3A 
—— ae ev «er Jn — 
A B 
A)3V C)-5.1 V 
B) 15 V D) +5.1 V 
Q57 A222 and a 2/3 Q resistors are connected in parallel across a 3 V battery. The energy given 


Q.59 


Q.60 


out per minute is 

A) 60X23 J 

B) 60x9/2x3x3 J 

If the current in electric bulb decreases 


C) 60x 1/233 J 
D) 60x3x3*2 J 
by 0.5%, then the power in the bulb decreases by 


approximately 
A) 1% C) 0.5% 
B) 2% D) 0.25% 


The resistance of a wire of uniform diameter d and length / is R. The resistance of another 


wire of the same material but diameter 2d and length 4/ will be 


A) 2R Ci 
) 2 
B)R D) uf 
2 
In case of potentiometer the ratio of e.m.f’s is equal to the ratio of balanced 
A) Mass C) Time 
B) Length D) Current 


J] 


aL 
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C 
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Q. Ina Circuit With » Coil of 
. 10.0 Wh in 0.2 Second The € 
A) 5 0 Coulomb 


B) 1.0 Coulomb 


, “Nanges 
' luring thie is 0 Wh to 
©) 4.0 Oulomh "this time is 
i i ) 
Q2 An aluminium TINE B faces an lectromag 
. A 


” Coulomb 
Net 4. Tha. , 
“rurrent ‘through A can be altered 
G iy i i Fron 
Observer fay rae a om qa 
side 
A) Whether | increases or decreases, B will not perience any force 
B) If l increases, 4 will attract B 
C) If I decrease, A will repel B 
inc: es, A will repel B 
sd nfs De itsonden, to the Primary turns in a transformer is 3: 2, If the power Output 
ra ) wg » 
ie input power neglecting all loses Must be equa 
be — the input p ee 
2 
2 D) =P 
B)P 5 


sformer is very high because 
r aay pt ae part in a transformer 

C) It produces very high oie 

B) It produces very low voltag 

D) None of the above 


he 
i i 0A at 120 V att 
line to deliver 2 fit 2 
-eyrakesedid i ‘ent drawn 

A step-down phen a the transformer is 80% the curr 

If the efficie 

Secondary coil, 

lin 


as. C)30A 
A)3A C~ D)2.4A 
B)03A 


induction 
vt etic field of in 
ec . oving with a velocity i) in a magn 

na charge q m 
The force acting or c 
Bis given by: 


ae Oa C) q(V «B) 
A) q/(¥ x a) oy 
paid ic field of 2.5 T. The force 
: EN lar to a uniform magnetic fi 
dicular 
erpen 
Proton is moving p 
is: 
A)Z5 x 10-9 7 


o!! N 
€)2.5*1 oe 
12 ttom 
D)8 « 10-7N ection from a observed 
BB x 19-1 y urrent direction 1700 
A t ing conductor has etic field 
Io straight curren carry be the @ivection of mag? 
teit beld vertically. What cil! 
conductor? 


>) Anticlockwise 1d 
D) Vertically downs 
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a 


Q9 


0.10 


Q.11 


Q.12 


Q.13 


Q.14 


Q.15 


lwo long straight wires are set parallel to each other at separation r and each carries a 
current Lin the same direction. The strength of the magnetic field at any point midway 


between the two wires is 

1. pel 
A) E C ) a 
y 
“het D) Zero 


Three infinite straight wires A, B and C carry currents as shown in fig, the resultant 
force on wire B is directed: 


AB ¢ 
tay Day 344 
A) Towards A C) Zero 
B) Towards C D) Perpendicular to the plane of the page 


Magnetic lines of force 

A) Always intersect 

B) Are always closed 

C) Tend to crowd far away from the poles of a magnet 

D) Do not pass through vacuum 

An electron of mass m is accelerated through a potential difference of V and then it 
enters a magnetic field of induction B normal to the lines. Then the radius of the circular 
path is 


2eV : 2Vi 
Ay ee Cc) eo 


m 

2Vm 2Vm 
fe D 

2 eB? ) e’B 

The magnitude of the force on a moving charge is maximum when angle between the 


velocity of the charge and the magnetic field is, 
A) 0° C) 90° 


B) 180° D) 45° 
When the current flowing through the wire is stopped, the magnetic field around the 


wire becomes, 


A) Doubles C) Remains same 

B) Half D) Zero 

If a charge particle enters a uniform magnetic field there is a change in its 
A) Kinetic energy C) Direction of velocity 

B) Magnitude of velocity D) All of these 
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0.18 


0.19 


ms ry 
’ "sa Mare loop me 
rand leaves as h 
hey 
t 


One th 
oun na oo WE Wire If rent « the loop 
. . 
2; 
' ' 
ra hey | 
aXHMUM at the centr gs 
B) Zero at the centr 4 hes ~ 


© of loop 


8 5 Inside the lox d 
all points Outside of 1) | 
ie loop 


Qi? The fig shows a unifor 
th 4 ™ magnet) j 
wi negative charge Moves ta the pane B directed into the plane of paper. A particle 


C) Zero at all point 


with lane, which of four paths 1, 2, 3 or 4 does the particle 
nos omnes - 
he page ; 
A) Path | f 
) Path J 
Q ! D) Path 4 


Q.18 Which of the following Statements is false? 

A) A stationary charge produces a constant electric field 

B) A moving charge with uniform speed produces a constant magnetic field 

C) An accelerated charge produces combination of varying electric and magnetic field 

D) A conductor carrying Steady current has no electric field in it 
Q19 Two current carrying conductors are placed parallel as shown tn figure. Which point 
will experience the strong magnetic field? 


a C) Both experience same magnetic f 
D) None of these 
enters into the magnetic field. It deflects in.......direction 
¥' 


Q.24 


0.26 


Q.27 : 
lines of force. If the radii of curvature of circular paths be re and rp respectively, then 
m 
\ rey ee (=) 
ea a m, 
rom r m, 
B) +=—£ D) i= 
1 A m, 5 mi, 
327 
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aE 


he velocity of a particle of charge +4.0 x 10 C and mass 2 = 10-4 kg is Perpendicular to 
tesla magnetic field. If the particle’s speed is 3 = 10‘ m/s, what is the acceleration of 
varticle due to the magnetic force? 
1006 m/s? C) 0.006 m/s? 
%6 m/s D) 0.6 m/s? 
The diagram shows a straight wire carrying a flow of electrons into the page. The wire is between 
*e poles of a permanent magnet. The direction of the magnetic force exerted on the wire is 
: 


x!@ 8 
A)! Cc) 
B) — D)t 


In the figure below, what is the si of the magnetic force Fn? 


—q 
A) To the right C) Downward, in theyplane of the page 
B) Upward, in the plane of the page D) Out of the plane of the page 
A wire carrying current (I) is place in a region of magnetic field as shown in figure 
direction of force is 


, 
“ft 
rs 


A) into paper C) out of paper 

B) towards right D) no force is acting 

Which of the following cannot be deflected by a magnetic field? 

A) Alpha rays C) Gamma rays 

B) Beta rays D) Cosmic rays 

Electron and proton of equal momentum enter a uniform magnetic field normal to the 


3A of 
j plac 


directi 


A coil h 
to4 Wh 


aw hich 


“lectrom 


mm 8 A current flows in a 

points above the esate 

\) towards south 

B) towards east * 

A rectangul 'owards n 
vail Rular loop carrying b) eine orth 

wire 8 parallel to the 4 current j in S West 


tuated 

steady cur © of the gj Near a | 
rent Lis €stablisheg in Sides of the loo, 
i. Wire as shown in 


Ele 
Stroma, 
Enet; 
Sm & Electromagnetic Induction 


0 
FASE to wy, 
&st. The direction of the magnetic field at a 


i ong Straight wire such that the 
P and is in the plane of the loop. Ifa 
figure, the loop will 


| i 
ion 


F towards right 
to the wire 


A) remain stationary 

B) move away from the wire o 
C) rotate about an axis paralle| 
D) move towards the wire 


3 A of current is flowing in a linear conductor having a length of 40 cm. The conductor 
is placed in a magnetic field of Strength 500 gauss and makes an angle of 30° with the 
direction of the field. It experiences a force of magnitude 

A) 310 newton ~~ ©3102 newton 

 B)3*10* newton ©. B)3*10? newton 

3 A coil having an area 2 m7 is placed in a magnetic field which changes from 1 Wb/m* 
to. 4 W/m? in a interval of 2 second. The e.m.f. induced in the coil will be 


Saab iw C)1SV 
ae ne D)2V 

following does not affect the magnitude of the induce emf in 

duction? , 

the magnetic field linkage the col 

of the coil cutsing the magnetic field 


‘ ith which the coil cuts the magnetic field * 
ed Wi 
in the coil 


C) Decreases current-level 
D) Both B and C 
ondary coil of a step up transformer are 200 


E e input is 100 Watt and current 1A then the 


Unit-8 Electromagnetism & Electromagnetic Induction - 
Q.35_ An A.C, generator produces alternating voltage with peak value of 220 V. The rms value Q 
of the alternating voltage is; 
A) 2202 Volts c) “Volts 
220° 210° 
B) Volts D Volts 
v2 a5) N 
Q.36 If the instantaneous current in a circuit is given by 1=2sin( wt+0) amperes, th rm ae o# 
of the current is om 
A) J2A C) 22 A “ b 
B)2A D) zero $ 46 
Q.37 In an ac circuit, peak value of voltage is 423 volts. Its effective voltage is 
A) 400 volts C) 300 volts Q.47 
B) 323 volts D) 340 volts 
Q.38 The ratio of the secondary to the primary turns in a transformer is 3:2 and the output 
power is P. Neglecting all power losses, the input power must be 
A) P/2 ; C)P Q.48 
B) 2P/3 D) 3P/2 
Q.39 In the step up transformer, when the alternating voltage increase then the alternating 0.49 
current will ; 
A) Increase C) Not change , 
B) Decrease D) Not depend on core Qs E 
Q.40 If the core of transformer is of substance whose hysteresis loop area is dee! * 
the efficiency of transformer is 7 ~ 
A) increased C) decreased Q51 Fi 
B) same as original D) none of these is possible A) 
Q.41 The primary and secondary coils of a transformer are linked 4 Q52 b ) 
A) Electrically C) Magnetically . 
B) Chemically D) Are not linked at all 
Q.42 If the secondary coil has Ns turns and the primary Np turns, the 
secondary and primary voltages is given by 
A). Vs/Vp=Np/Ns -  C)VSVp = Ny/Np ’ 
B) V)/Vs=NU/Np D) Vp/Vs=NpNs ; 
Q.43 Why does a transformer have a core made of iron %. Whi 
A) Iron has a high melting point C) Iron is a conductor of ‘ A) 0 


B) Iron is a conductor of heat D) Iron is a magnetic mater 


Electro 

ma, 

ost A coil of wire jg arran Enetism & Electromagnetic Induction 
flux density B. when Red with its 


‘ Plane 1. 
the emf induced jn the 5 as of the co: Perpendicu 


‘ lar to a uniform magnetic field of 


54 12 Oll increases from ri to r2 in time At, then what is 
nB(r, ~f ) 
A) —aeee 
bs: ; Cc) mB(r,~r)° 
Pere, B(r -1 ) At 
) 22 
_ My, At D) mB(H +1) 


At 


45 Astep up transformer ha 
Q. S$ transfor, f 3:2. What is the voltage in secondary 


if the primary Voltage is 30 Vv? mation ratio o} 


ee C)60V 
td D)ISV 
Re is Q46 Eddy currents are produced in a material when it is 
A) seni ; C) Placed in a time varying magnetic field 
B) Placed in an electric field D) Placed in a uniform magnetic field 
Q.47 The coils of a step down transformer have 500 and 5000 turns. In the primary coil an 
AC of 4 A at 2200 volts in sent. The value of the current. and potential difference in the 
secondary will be. 
r is 3:2 and the 
A) 20 A, 22 V C) 0.4 A, 22000 A 
_ B)40A,220V D) 40 A, 22000V 
48 In a step up transformer the number of turns in 
4 A) Primary are less 9g a. = ae 
ary and seconney 98 opal f rnb such a way that time period for 
then the Q49 The alternating current has frequency o : 
iw completion of cycle is ©) Sus 
8) Ieee 2 fae transformer? 
‘ i main same in the tr: : 
Which of the following quantity remain ar suency 
A) Current D) All ine 
; Itage : sformer used is : 
ai leap distinc? transmission, the tran C lepet-wlbage on 4 cua voltage remain same 
, ifier is use 
A) Step down D) Amplifier is el i catege V. 
«eh time t of a low-frequency 
ok ces hows the variation with time 
$2. The graph sho 


a 
‘on of this voltage: 


‘ ai 1,0sin (0.2nt) 
“ ion is a represe C) 1.0si 
es sa(04nt D) ups '03) % 
: ) jrevit ding f° Faraday’s ie a chaige of Electric flux 
, B) 0.5sin(10t acco 4 Time rate of change of magnetic flux 
Emf induced in # netic Us _ 
A) Maximum mag flux 


B) Change in M8) 
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— ee 
0.84 Analternating current or voltage 000 L 
4) Fluctuates off and on \ : 
B) Changes its direction again and again 
C) Varies in magnitude alone ’ Te 
D) Changes its magnitude continuously and reverses its direction of flow after regularly 
recurring intervals. : . i : 
Q.55 There is a sinusoidal alternating current in a resistor. What is the mean power 
5 dissipated in the resistor? ’ 
A) 0.5 (maximum current)” C) 0.5 (maximum power) 
; I : 3 
B) V2. (maximum power) D) = (maximum current)? [r 
Q.56 A transformer is also called in 
A) Static device C) Dynamic device \ 
B) Rotatory device D) None of these R) 
Q.57 A straight copper wire is moved in a uniform magnetic field such that it cuts the 
magnetic lines of force. Then Th 
A) emf will not be induced ).2 , 
B) sometimes emf will be induced and sometimes not “J 
C) emf will be induced B) 
D) nothing can be predicted g4 Th 
Q.58 When a coil of cross-sectional area A and number of turns N is rotated in a uniform vol 
magnetic field B with angular velocity w, then the maximum emf induced in the coil will be A): 
an Ba2zx f i 
A) BNA : C) ee 7 B) 5 
B) BNA2z - BNA QS Iftl 
) +s anot 
Q.59 If instantaneous current is given by i=4cos(wt+) amperes, then the r.m.s. value of A) I 
current is B) 4 
A) 4 amperes C) 2V2 amperes 06 A co) 
B) 4/2 amperes D) Zero amperes and | 
Q.60 The voltage of domestic ac is 220 volt. What does this represent Wires 
a Mean voltage C) Peak voltage A) Th 
) Root mean voltage D) Root mean square voltage B) Th 
j 0 
hes 
figy re 
1 B Rie B 51 
2 B Pa B B 52 
3 C BAB D D 53 
4 D BEE D D 54 
5 C Baa D (Oe 55 
B Pac ri i ‘)¥s 
C RAA ra me S)y, 
r Ww hi 
D Bc c ich 
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d in a uniform 
the coil will be 


o rams, value d 


& NIT y AND OF sol 


In a P-N juneti 

Ql Junction dj 
aa diod 
A) Greater in P regj 

gion 

B) Equal in both region 
C) Greater in N region 
D) No depletion layer is for 


Q2 Ina wire of length 2 Pei in this case 
id Cc 


ej 


increase in its : Tease in it i 
A)I S length will be its length is /. If the length is reduced to half, the 
B) - C) 21 


D)N 
Q3 The force constant of a wire doe ) None of the above 

A) Nature of the material Snot depend on 

B) Length of the wire a a opie wite 

; lone of the above 

(4 “ranean medium is changed from 1.01 x 105 Pa to 1.165 x 10° Pa and change in 

A) 204.8 ie eeping temperature constant. The Bulk modulus of the medium is 

acs A oi C) 102.4 «10° Pa i 

a a Dy 1.55 x 10° Pa 

Q5 Ifthe work done in stretching a wire by 1 mm is 2 J, the work necessary for stretching 
another wire of the same material but double the radius and half the length by 1 mm is 
A) 16J C)8J 
B)4J D) (1/4) J 
Q6 A copper wire and a steel wire of the same diameter and length are connected end to end 

and a force is applied which stretches their combined length by 1 cm. Then the two 
wires have F ; : 

: C) The same strain but different stresses 
A) The same stress and 4 eu D) Different stresses and strains 
B) The same stress bw wo materials A and B are as shown in the 
The stress versus strane |i of the materials, then 
re. If Ya and Ypare 

tre. 


® 
es 


oO Strain 


C) Ya=3Ya 
A) Yp=2Ya DD YAS ik modelus 
B) Y, =2Ys se alue of Youn’ ‘ea aii 
Which material ha* = Dp) Platinum 
A) Aluminum ed from 3 wire then its temperature will 
B) Copper = yadenly remove“ ¢) Become zero 
If the tensile fore® bad [p) Remain constant 
A) Decrease 


B) Increase 


EE 


Unit-9 Deformation of Solids & Electronics 
Q.10 The limit upto which the stress is directly proportional to strain is called 
A) Elastic limit C) Elastic relaxation 
B) Proportional limit D) Breaking limit 


Q.11 Energy per unit volume of stretched wire is 


{1 ’ . ‘ 
A) = | * load * extension C) Stress * strain 


1 
B) Load * stress D) [; ). stress x strain 


Q.12 For a ductile substance 
A) It has elastic as well as plastic regions 
B) It does not break just after elastic limit 
C) It only has elastic region and breaks after it 
D) Both A and B 
Q.13 Which of the following solids is most elastic? 


¢ 


j 
Sorew 
A)A Gye 
B)B D)D 
Q.14 Acube of each of length 3 m is subjected to a normal force of 36 N. The stress on a cube is 
A) 12Nm? ‘ €)2Nm? 
B)4Nm2 D)8Nm? 


Q.15_ A rubber band of length / is pulled from both sides such that it extends up to /: in this 
condition the band is under : 
A) Tensile strain C) Shear stress 
B) Tensile stress D) Shear strain 


Q.16 The energy stored per unit volume of a strained wire is CY is the Young’s modulus of 
the material of the wire) 


1 , 1 ae 
A) 5 “load~extension Cc) 3) (strain) 
B) dxyx_* D) St trai 

pal —+— r x 

. (Sirainy’ eSs X strain 


Q.17 An elongation of 0.1% in a wire of cross-sectional area 10° m? causes a tension of 100 N. 


The young’s modulus is 
A) 10"? Nim? C) 10!° Nim? 
B) 10" N/m? D) 10? N /m? 


Q.18 The young’s modulus of a wire of length L and radius r is Y. If the length is reduced (0 


L/2 and radius to r/2, its young’s modulus will be 
A) Y/2 C)2Y 
B)Y D)4Y 


CO EO 


023 Any 
extey 
A) St 


B) Ry 


Youn 


®pplic 
\) ! hy 


ee eee 
9 b 


KETS-PRACTICE BOOK 


Q.21 


a, 


An elastic Wire wh 
extension form h ist Strete; 
IL is 


Deform 

ation 

oi | & of Solids & Electronics 
+ F (i, <i) 


he 
oly force F, j length 
~ Oth is 1), 


T ; 
he energy stored in the wire during 


j my. 
8) FMls~1) DF +8), -1) 


Y is the young’ end 
np’s of an 
unit volume “ae of the hea ‘tpnietabesmbdehitiy 
ire is 9; i 

repr re is given by © wire, the amount of energy stored per 
B) Ye2 C)’% Ye 
A wire, suspend D) % Ye? 

ed vertically ok 
the lower end. The war one end, is stretched by attaching a weight of 20 N to 
Be stent retches the wire by 1 mm. How much energy is gained by 
A) 0.01 J ) 
B) 0.04 J rane 


; D) 1.05 
How does the Young’s modulus relate with the temperature? 


A) Inversely C) Directly 
B) Does not depend D) None of these 
Any alteration produced in shapes, length or yolume when a body is subjected to some 


_ external force is called 


A) Stiffness C) Toughness 
B) Extension D) Deformation 


Young’s modulus is a proportionality pee that relates the force per unit area 
i icularly at the surface of an object to: 
rata ‘oki . C) The fractional change in volume 
e shear 
B) The fractional change in length D) The pressure ; 
Aue! inal area “Aa” be change in area and 0 be deforming angle then shear 
If “a” be original area, 
wee oe satan C) 0 (For small deformation) 
se Tand = s D) All of above 
sey, is called 
T ‘fractio al change in length C) shear strain 
tensile strain D) shear stress 
2 means ee addresses - ie ray length changes due to the applied stress 
Langientes , due to the 4 plied stres D) length changes due to compressive strain 


A) volume changes *"" ne applic 
5 due to water 
= i pp ng’s Modulus for C) zero 
e value 2 
A) 80 « 10° Nm 
B) 70 x 10° N m 
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Q.29 The adjacent graph shows the extension (Al) of a wire of length 1m suspended from the 
ross sectional 


top of a roof at one end with a load W connected to the other end. If the c 
, calculate the young’s modulus of the material of the wire 


area of the wire is 10° m2 


w = 


4+10-‘) m 
— 


20 10 60 80 WIN) 
A) 2*107'!! N/m? C) 2«10!! N/m? 
B) 3*10°!? N/m? D) 2x 10-3 N/m? 


Q.30 The value of force constant between the applied elastic force F and ee 
| ei 
ae : ~e) 

: phen 2 


a? 4 
D) 1/2 A 
ucts during _ 


A> 
oY 


nt will be 


A) 1/3 
B) 1/3 
Q.31 Ina full wave rectifier, the diode cond 
A) Both halves of the input cycle 
B) A portion of the positive half cycle of the input 
C) Positive half cycle of the input 
D) Negative half cycle or positive half cycle 
Q32 The method by which only one half of A.C cycle is converted into direct current is called" 
A) half wave amplification C) full wave rectification ¥ 
B) half wave rectification. D) full wave amplification 
ct as a rectifier. An alternating current source (V) is 


Q.33_ APN junction (D) shown in the figure can a 
connected in the circuit. The output current in the circuit is represented by: 


Q.4] 


> 
D 
VO R 
: } A 
B) C) D) " 
).34 “y full wave rectification, the output D.C. voltage across the load is obtained 


a tie positive half cycle of input fe 
B) The negative half cycle of — t= 
C) The complete cycle of input A. 


D) Alll of the above 


Hage 


hal 
Alt Wave of A( 


Supply by using 


diod 


a ~Hlidge tube 
; Qs = aes increases by 1% On suspendin: 
* e & 4 mass of 2 kg from it. What is 
8) 0 vd 
D) 0.001 

O39 The diodes works on 
A)AA C) both “A and*B 
8) D« D) none of these 

04 A forward biased diode is. 
Ay er a lipaanaa 
"oe ” ') rr seemed aoa 

GA tn fall wave rectification by bridge’ the number of diodes required are 
Ay} et 
B)2 a 
te the « of rectification, the current -yabteghoomalny load resistance is 
AVAL D) both B and ¢ 
B) Pulsating D.C operational amplifier is of the order of 


The prigeltede of open loop #71" Cn cy i0? 
AIO p) ie 


wer laps band 
tors which two beads @ C) Core band and conduction banc 


valence hand 1D) No band over laps 


. of tempera’ 


>. ee, ane eee 
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Q.46 —Semi-conductors with donor atoms and free electrons belong to the type 
A)N c)P 
B) mix D) any of above 

Q.47 In the half-wave rectifier circuit shown. Which one of the following wave forms is true 
for VCD, the output across C and D? 


A) ‘ 
A} 


B) ) 
The I-V characteristic of a P-N junction diode is shown below. The approximate 
dynamic resistance of the P-N junction when a forward bias of 2volt is applied 


ima) 


221 V (volt) 


A) 0.252 C) 0.52 
B)SQ D)1Q 


PN-junction diode works as a insulator, if connected 
A) in reverse bias C) in forward bias 


B) in forward bias and in reverse bias D) none of these 
The reverse biasing in a PN junction diode 
A) increases the potential barrier 


B) decreases the potential barriet 
C) increases the number of minority charge carriers 


D) increases the number of majority charge carriers 


iecuit giv , the value of the current is 
Q.51 Inthe circuit given below, my 00. 
°4V 

-_ 


Q49 


Q.50 


C) 10? amp 


A)0 D) 10° amp 
B) 10 amp 


mal 


D) none of these. 


B) an electric field 
C) an electric fie ae 
c tric field Pe to N-type side across the junction 
) a tomponnny, glee one “type to P-type side across the junction 
pear: uring formation of P-N junction that would sub y 
subsequently 


For the given circuit of PN-junction diode 


which of the following statement is correct? 


Rg 


A) in forward biasing the voltage across R is 2 V 
B) in reverse biasing the voltage across R is V 
C) in forward biasing the voltage across Ris V 


D) in reverse biasing the voltage across Ris2V 
The diode shown in the circuit is # silicon diode. The potential difference between the 


points A and B will be 


junction offers 
C) low resistance 
[) all of these 


p)4 
inputs in ideal case of © 


perational amplifier 


c) low 
p) high 


a aera 
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[=i eee 
Q.59 A body is said to be in the state of stress when its atoms are their equilibrium 
Position 
A) Rotate about C) Vibrate around 
B) Displaced from D) Static at 
Q.60 An energy band which is either empty or partially filled with electrons is named 
A) Conduction band C) Valance band 
B) Forbidden band D) Core band 
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Q.3 


Q4 


Ifanode peor radiation 


 B) Characterist 


When the 
Wave wil] 


‘ Bro, li 
Potential diffe Blie w, 
as 0.287 rence V 

VV 


The momentum of 
4 photon is2 x 19-6 
a &m-cm/sec. Its i 
A) 0.61x10*erg oak. ee of 
: 4 
B) 6x10“ erg D) 6x 10% erg 


If we express the energy of a i 
photon in KeV and the wavelength in t h 
energy of a photon can be calculated from the relation Pease 


A) E=12.4hv @) E=12.4h/a 
B) E=12.4/2 D) E=hv 
If the work function of a metal is ‘4 and the frequency of the incident light is 
there is no emission of photoelectron if 
2? 
A) v< : BN h 
ro) D) v>=< a 
hele: a th h a potential of V 
in Coolidge tube are accelerat rough a p 


incident electrons f continuous X-rays will be 
If the in frequency OR 


volt, then the maximum 


AOY p= 
eV eV 
B+ be increase then 


rays tu 


wavelength increases 


al of X- 
r e u j eases 
A) remaster 
0) 


er Vv 
hlung jength decreas , ccelerated through a potential difference 


C) Bremsstrahlune | a trons is 
D) Characteristic Ware ig charge © peed of these electro 
Electrons ote eareet eV 
and strike ¢ 


One . 1 Modern Physics 
8° Mews camot pede ee RT Tat 
te ae oe C) Electron-positron pair ° 


D) All of the above 


Qe X-ray region is Situated between ; : 
A) Visible and short radio wave regions —_C) y-rays and ultraviolet regions _ 
B) Ultraviolet and Visible regions D) Short and long radio wave regions 
Ql) When electrons lose their all K.E in striking target, then X-rays having K.E 


he 
c=V C) KE=—— ‘ — 
h . ie 
! ? DKe==— we 
) z C ~ aie 


B)K.E ein 
$ Lie : Q.2 
Q.12. Transition gives rise to an X-rays. The correct ers for this ne = nip 
a ISIC &. oe 
_ | f <2) Tal Ri 
A) L, Leia Cy 
B) L, DK, Cy Wo eee 
Q.13_ High energy photon emitted due to transition of is in he 
are called . ( ) : W's 
A) K-photons © ei us X-Rays 
B) Heavy photons mn oom cteristics X-Rays 
Q.14  (K.E.)max= hf-hf, is known as: NO wh ti Q21 
A) Compton equation ~ ©) Newton’s equation ~ : d 
B) planks equation i, % "Ww D) Photoelectric equation si a : Q22 E 
Q.15 Characteristic X-rays are produced by energy changes in raed < , 
A) The nucleus m ¢ Pa C) Electrons close to the nucleus ia be 
B) Electron far from the nucleus D) Electrons and protons — oe B 
Q.16 An X-ray photon produced due to transition of electron from M-shell te Q.23 vy 
called: i is 
A) K, : ©) K, 4 A) 
_B)K, D) none of these ; Qay B), 
).17 Which of the following X-rays has greater intensity? Re 
A) K, C)K, > 
B) K D) All have same " 
B . . . ’ 
twine of electrons by applying potential difference Vi across ¢! 
sciemaing! peec-a tial difference produces kinetic energy equal to KE2, i) 8) f 
is KE; while V2 potenti if ratio of potential difference Ph ° = 
be the value of KE: : KE if ratio of po : Ty te, 
€ « 7 a 
Vi: V2 = 2:3? C) 9:4 apm 
A) 3:2 D) 2:3 ; 
B) 4:9 ‘ 
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ee 
>, 4 small 
wt the metry hMICUrrat ar nc To he 
ance 


photon with the greatest energy? 
Ston=3 


depend apes 2ton=1 
C) Wavelength of light 


° D) All of these 
jumps from the third orbit to second orbit the 


D)E,-¢ 


in the -3-4 eV energy state. Find the angular 
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Q.26 The ratio of the K.E & the P.E of electron in hydrogen atom will 
A) 1:2 


(ig FS | : 

B)1:~2 D)-2:1 4 
Q.27 The experimental value of Rydberg constant is 

A) 1.097 «10% mr! C) 1.097 «108 m"! 

B) 1.097 «10? m! D) 1.097 «107m! ’ ve 
Q.28 Number of the emission spectra are 

A) One C) Three Pu. 

B) Two D) Four NY ¥ 
Q.29 The classical theory cannot explain the dependence of photo emission on Yy 

A) frequency of light C) speed of light 4 “* os i 

B) threshold frequency of light D) none of these cy Nee/ : 
Q.30 A Balmer line is emitted when the electron in a hydrogen atom jumps from F 

A) a higher orbit to the first orbit <a 

B) a higher orbit to the second orbit Fon pw : 

C) the first orbit to a higher orbit sine) a. We 


D) the second orbit to a higher orbit ‘BQ ts 
Q.31 What is the de Broglie wavelength of a proton Whose linear momentum has a 


magnitude of 3.3 x 103 kg m/s? ety > 2 
A) 0.0002 nm C) 0.002 nm oe ; 
B) 0.02 nm D)0.2 nm — " Rig 
Q.32 Ifthe wavelength of incident radiation in a photoelectric experiment is d ; 
then ant : 
( 


A) The photoelectric current will decrease C) The photoelectric current 
B) The stopping potential will decrease D) The stopping potential w 


Q.33 The diagram shows the graphs of the stopping potential as a functi 
frequency of the incident light for photoelectric experiments p orf ( 
different materials. Rank the materials according to the values of the 
functions, from least to greatest 
Visep 
Q. 
f 
A) 1,2)3 C28 Q. 
B) 1, 42 D) 3, 2,1 
Q.34 The velocity of a particle of mass m of de-Broglie wavelength Ais 
: ; mic* 1 
A) » C) Q4, 
i hae D) hima ' 
a ing wav 4000 an rm 
Q.35 Ratio of momentum of photons bavieg eran ” 
angstrom is ‘ Cha? 
A)j2:1 D) 1:20 


B) 20 
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ery The curve drawn 


A) straight line im ora 
to 


Clo) Modern Ph 
B) str ity an —— 
C) te ~_ Passing va ity axis “frequency Of photon j 
a ate uy Origin and makj vacuum will be a: 
straight line paraj Making an a 4 
g37 A — Station em ie Fequency axis Ble oF 45 with frequeney axis 
secon : T of 90,8 
A) 1.6 © 1078 MHz, Find 
B) 1.6 = 103° C16 Seman of photon mid per 
i 2) 
) 9.38 i peers dos of a photon j IS3 x 19-19 D) 16x es 
| ) kg ms~ J. Its momentum ig 
a B) 10" kg a C)9x Ol kg ms! 
Wave nature of light Appears in D)3 x 10-7 Ny ms"! 
A) pair production 
B) photoelectric effect ©) Compton effect 


The radius of electron's 
the third orbit will be 
A)3R 


B)2.25R 


The free electrons from a metal surface 
A) thermionic emission 
B) field emission 
Dual nature of radiation is shown by 

_ A) diffraction and acon * 
B) reflection and aan 


Light of wavelen arr 
effect will take xs 
A) AzA, 

oa at rest is 


BY AZWz 
kg 


Jength of Pee incident ® 
ity of 


mitted photo-e 


= emission 


n the surface 0 
ovelectr 


D) interference 


en out by the process 
NS; all of these 


C) photoelectric effect alone 
D) photoelectric effect and diffraction 


asi having work function he / /,. Photoelectric 


C) ASA 
D)A<A/2 


c)9* 10°! kg 

ro 
ne f a metal is decreased, the 
‘ons will 


ot change 
s faite ly decrease and then increase 


lectron 

a photon but not for an e 

a ce for an electron nor for a photon 
») ofan electron, an alpha particle 


ies 
: onvie wavelength, then 


C) Ei? E> Es 
=4 Ei= Ex Es 


al | 
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. , 2 eV. The 
Q.48 A photon of energy of 3.4 eV is incident on a metal having work function 


maximum K.E of photoelectrons is equal to 


A) .4eV C)54eV 

ee pido in the first and 
Q.49 If Aand A, denote the wavelengths of de-Broglie waves for electrons in 

second Bohr orbits in hydrogen atom, then his equal to 

rm 
A)? C) 2 AS 
: 4 > | 

B) — D) 5 ~ 
Q.50_Let p and E denote the linear momentum and energy respectively of a If the 

wavelength is decreased, 

A) both p and E increases C) p decreases and 

B) p increases and E decreases D) both p and E s 
Q.51_ The momentum of a photon is p. The frequency associated wi it is given by 

A) pe/h C) he/p i * 

B) phic D)h/pe = 

of the material is 7 eV, then 


Q.52__ If the energy of a photon is 25 eV and the work function 


the value of stopping potential is 
A)3V C)I8V 
B)9V a {DAV 
Q.53 The figure represents the observed intensity of X-rays emitted by an X-ray tube as a 
function of wavelength. The sharp peaks A and B denote 


z { 
. ‘ 
° Wave length 
A) Band spectrum C) Characteristic radiations 
B) Continuous spectrum : D) White radiations 
Q.54 An X-ray tube is operated at 50 kV. The minimum wavelength produced is 
A)OSA C)0.25A ; 
B)0.75A D)1A 
Q.55 Which of the following wavelength falls in X-ray region? 
A).10000 A C)1A 
D) 107A 


B) 1000 A : 
0.56 py ee of light of wavelength 4 and with illumination Z falls on a clean surface of 
" sodium. If N photoelectrons are emitted each with kinetic energy E, then 7 


C) Nec eed Ex. 


| 1 
D) Nx —and Ea — 
) 7 =- 


B) Naa and | x | 
Se lCll—t™S 
ao 


KETS-PRACTICE BOOK 


A) N«L and ExL 


~~ A potential differ. oa = — Modern Physics 
Phe maximum fre 900 vons is ee are ii 
quency ~ Used j 
med Of the x rad Man X. “ray tube to Accelerate electrons, 
A) 10" He Adiations Produced is 
B) 10" Hz 


C) 10" pW, 
D) 102 
Most nergetic x. Hz 


Tays emitted When a 
S, is *PProximately 
Sec, | ev = 


0.58 The wavelength of 


by 40Kev electron 


metal target is bombarded 
(h=6.62x10™ yp. 


A) 300 A Noel" be 3x10"m/s) 

B)4A D) OTA 
Q.59 What is the difference between soft and hard bakes 

A) Velocity C) Intensity 

B) Frequency D) Polarization 
Q.60 The wavelength of x- -rays Seni when 


A) Temperature of target is increased 
B) K.E. of electrons striking the target is increased 
C) Intensity of electron beam is increased 

D) K.E. of electrons striking the target is decreased 
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BwWN = 
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4 
4 
4. 
4 
45 5 
4 
47 
4 
4 


Je 


Q2 


Q.3 


Q.4 


Q.6 


Q.7 


Q8 


piace energy of a nucleus is 
nergy given to its nucleus during its f i 

B) Loss of energy from the nucleus dite teneenke 
C) Total mass of nucleus converted to energy units 

D) Total K.E. and P.E. of the nucleons in the nucleus 

A chain reaction is continuous due to 

A) Large mass defect 

B) Production of more neutrons in fission 

C) Large energy 

D) None of these 


In a radioactive substance at t = 0, the number of atoms is 8x10". Its half life period is 
3 years. The number of atoms | x 10* will remain after interval 

A) 9 years C) 8 years 

B) 6 years D) 24 years 

If the decay or disintegration constant of a radioactive substance is 2, then its half life 
and mean life are respectively 


log, 2 | 

A) ‘i and ee C) ote sd i 
aes D) . and i 

B) A log, 2an = 2 } 


A radioactive element emits 200 particles per second. After three hours 25 particles per 
second are emitted. The half life period of element will be 
A) 50 minutes C) 60 minutes 
B) 70 minutes . D) 80 minutes 
“life of a radioactive material depends on: ; 
. gece C) Nature of the material 


i i D) All 
antity of the material aS Be 
ee deeb of a radioactive material will get disintegra 


lives? oes 
| baat rth D) Three-fourth 


fourths of the radioactive nuclei 


ted in a period of two half- 


: in 33 . The 
present in a radioactive sample decay "7°: 


Three 
half-life of the sample is: 
3 


A) -~4 


C) as 


i ion of three a particles 
er? us ys in series by the emission 
tope sa decay 
ve isotope xs od 
finally formee ~ ° von 


dioact! 


hen a a 
When 8 us. ientope 


d is 


git-11 


qu 


UJ 


10 The phe Homenon of 


tan, 
nuclei with the emis SSion Cian Ginn gration Nuclear Physics es 
A) Re idioactivity ree ¢ Of ra shy avier ibis : fs 
8) Resistivity oom (282) into tighter 
Which one of the follo ‘Onductivity 
Wi ) 
\) Electrons MB is “Ndeflec Y el a inversion 
0 
B) B-particles C) eflrthoeg Magnetic fieta? 
One curie is equal to D) ¥-patticles 
A) 3.70 «x 19! Bq } 
B) 3.70 x 10'° Henry C)isi7\;. 10" Bg 
The percentage of the ori D) 3.7 x 10°5 Bq 
Rint of 
approximately: * Tadioactive material left after five half-lives is 
A) 1% hy 
0% A \ 
B) 5% D) 20%. ‘ 
The half-life of a radioactive element which Chel its original mass left after a 
lapse of 60 days is: 
A) 12 days See 
B) 60 days ) 64 days ; ke 
In the following wane We ny any aand / particles are emitted? 
ys in FP 207 r 
n¢ wae Me C) 7@-particles and 4 £ -particles 


hi a ri ga D) 4 a-particles and 2 /f -particles F 
B) 6@ -particles a 


f its original mass in 2 hours. The half-life period of the 
—tho 


A substance reduces to 75 
Substance is: C) 15 min . 
A) 120 min ¢ D) a ye graph is called: 
“ S. ife of radiations is shown in TB. 
life 
_ The graph for half- . 
N, 
ad 
0 T, 4 parabolic curve 
p) Decay urn’ is 


348 
A) Linear curve 
ny 


\ radioactive nucteus is formed by /) decay 
Which graph of proton number Z plotted agai 
followed by the @ ~emission? 


This nucleus then decays by & emission, 
nst nucleon number N shown the B decay 


236 ’ 
234 ; 234 
232 232 ; 
230 230 
88 90 92 94 ‘y 
. rp 
236 236 
N534 
232 
230 
88 90 92 94 
B) 7 
Q.19 The fission of U is possible by ‘i 
A) Only fast neutrons slow neutrons ee 
B) Fast as well as slow neutrons protons % we 
Q.20 Which element was used in sme) at Hiroshima and Nagasaki 
A) Uranium ; C) protactinium — 
B) radium NEN D) Plutonium 2 ‘ne 


Q.21 How many up quarks and down rks must a proton contain? 


Q.22 One reaction which might be used for controlled nuclear fusion is shown. 
yLi+{H ——> 2(}He)+x 


What is particle X? 
A) An @eparticle C) A neutron 
B) An electron : D) A proton 


Which sketch graph best represents the variation of binding energy per 


Q.23 “ 
mber 
—— 6 B.E/A B.E/A 
Z Cc) 
A) Se — = 
: re the stability of radioactive 
Which of the following factor measu pear 
Qu D) All of these 


A) average live 
B) Total life 


y= 
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conti . —__ With increase in mass number 
NWously 
Cc) Remaing Constant ) 


a 

Q.26 The best place 
\) Under the se 

B) Into the Soil 


’ ! C) Under the old salt mines 
Q.2 A fusion reaction js initiated With he f sia = 
po 


a NUclear waste ig 


C) Low temperature 
D) a particles 


Rite C) Mass excess 

B) Binding SOStBy D) Packing fraction 
Q.29 Quarks are basic building block of 

A) Mesons C) Baryons 

B) Electrons 


D) A and C 
Q30 One atomic mass unit is equal to 


1 2 
A) Mass of one atom of hydrogen Cc) Tom of the mass of one atom of ,C!2 


B) Mass of one atom of «C2 D) 1027 kg 
1 {Sr decays to %Y by 
5 A) emi i : ners icles C) emission of I and 26 particles 
a ee of Beni D) absorption of electrons 


P following reaction is 
The value of A in the Be’ +,He! = ,C* +n! 


B) 12 ried a 
of ve ioactivity of a certain radioactive element drops to 1/64 of its initial value in 30 
“seconds. Its half-life is ©) 5 scons 
a3 shecnds f radioactive element that decays in 6 days is 7/8. The fraction 
ion oe any wl be ©3102 


15/16 

eco 428x104 om year. Its half-life will be 
of radium a C) 1620 years 

ears ’ 

dioactive ae the half-life of which is two days. 
ofs ive material left in the sample is 

of radh C) 12. gm 

cahd per second. Its half-life period is 
C) 6.93 sec 
D) 693 see 


a 


Unit-11 4d ool 


lioactive nucleus 922X745 decays to o'Y23!, Which of the following partic 
sey C) one alpha and one proton 
B) one alpha and one electron D) one proton and four ier 
0.39 The half-life period of a radioactive substance is 5 min. The amount of: . 


0.38 
4) two deuterons and one positron 


SS 


cc wadllaa BI Giia ein 
pee in 20 min will be cyaseae 

B) 25% D) 6.25% 

Q.40 Nuclear radiation when subjected under magnetic field defects aaa 
3 denotes respectively: x 


‘3 


2 
LX) || ee seen 
x |x Kx 
x x 
x + eae 
A) a, fy AR C) ay.B 
B) Be D) By,a %. 


Q.41_ Neutron decay in the free space is given as follows 
of! >, H'+_,e°4[ ] 
Then the parenthesis represents an 
A) Photon C) neutrino 
B) graviton D) antineutrino 
Q.42 The difference between U?** and U8 atom is that = 
A) U®8 contains 3 more protons ene, 
B) U®* contains 3 more protons and 3 more electrons. : 
C) US contains 3 more neutrons and3 more electrons. 
D) U8 contains 3 more neutrons. fi 


Q.43_ The half-life of a certain radioactive clemen: 
12 days. What fraction remains undecayed 
A)0 Be: 


| 
B).—2 
) ae 


Q.44 


Q.45 
A),Se™,,, Ga” 


we 


O48 


Qo“ 


Q.s0 


Qs 


A) Be | He *Celn C) “as *H We 
- te > Can 


8B) \ Be tHe» IN + In D) 5 : ~ > 
A sample contains 10 mg of radio- ) 1B + jHe-> SNe ip ; 
mg Of radio-active material of half-ti r 
the mass of radio-active material left will be : aeye, Alter $40 days 
A)S mg C) 1.25 mg 
In the disintegration series 
po | nny Vf « fin f 
The values of Z and A respectively will be 
A) 92.236 Cy 90, 234 
8) 88, 230 Dyas 
After 280 days, the activity of ioactive sample is 6000 disintegration per second. The 
activity reduces to 3000 disinteg second after an-other 140 days, The initial 
activity of the sample in disintegration per second is 
A) 6000 % : C) 3000 
B) 9000 A 1) 24000 
Which of the following cannot be emitted by radioactive substance during their decay? 
A) electrons me C) neutrinos 
B)protwons . OL Ww D) helium nuclei 
1 ame is equ ; 
A) 931 MeV | hy C) 391 MeV 
By 931 keV, ate itiat value in 30 
The ctivity of a certain radioactive element drops to 1/64 of its in 
is 
C) 5 second 
D) 6 second 


clement decays to form a stable nuctide, then the rate of decay of reactant 
(wit vary with time (1) as shown in figere 


eee le 
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LT 
The table shows the possible properties of radioactive emissions. Which emission could 
be a beta-particle? 


Charged | Deflected in a magnetic field | Level of ionization : 
A) No Tes, 2s None 
B) | Yes | Syieg: re None =| 
oy Ee | Yes | “Seg. Weak 
D) Yes [ate No Weak 
Q.56 What are the correct descriptions ofa y-ray anda /-particle? 
y -tay | B- particle ) 


| A | High-speed electron ‘Electromagnetic radiation 


|B | Electromagnetic radiation / Helium-4 nucleus 

. , = : 

| C | Electromagnetic radiation High-speed electron 
‘Neal 


| 
. : : | 
| D | High-speed electron | Helium-4 nucleus | 
l 1 ht - 


Q.57 Curie is a unit of 
A) Length C) Activity 
B) It is not any unit D) Atomic number 

Q.58 The amount of energy released in the fusion of four hydrogen nuclei to form an alpha 
page is equal to 


A) 2MeV C)25 MeV 
B) 100 MeV D) 200 MeV 
Q.59 The half-life of radon is 3.8 days. Three forth of a radon sample decay in 
A) 5.02 days C) 15.2 days 
B) 7.6 days D) 11.4 days 
0.60 The composition of an a-particle can be expressed as 
A) IP+1N C) IP+2N 
B) 2P+1N D) 2P+2N 
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